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ABSTRACT 
The Kyoto Protocol of UNFCCC (United Nations Framework Convention on Climate 
Change) postulated that anthropogenic causes are the main drivers of global climate 
change. This Kyoto Protocol was ratified by South Africa, with South Africa accepting 
all the binding commitments. Since then South Africa has promulgated legislations 
which cater for the environment and the reduction of the greenhouse gases 
respectively, with the aim of promoting sustainable development. 
The South African constitution has recognised the environment in Section 24. This is 
the birth place of the “Environmental Clauses” which do not only speak to the national 
government but are also broken down to the provincial and local government. This 
study was grounded within the field of Development studies and undertook a case 
study of improving the socio-ecological resilience strategies of climate changes in 
Nelson Mandela Bay Metropole (NMBM). 
The study employed the use of semi-structure interviews whereby a questionnaire 
was used to guide the researcher in the interview process. A total of 23 officials were 
interviewed, ranging from governmental departments (municipality) through civil 
societies to private consultants, in order to avoid the generation of biases. The data 
obtained from respondents were presented, analysed, and discussed.  
From the data collected, it was possible to single out certain barriers to climate 
change resilience initiative in NMBM. Some of these barriers include the lack of 
awareness of climate change resilience issues, lack of political will, lack of funding, 
and the poor concern given to climate change issues since the municipality does not 
consider it a core issue. 
Based on the study findings, the main recommendation offered to NMBM was the 
creation of a Sustainable Development Framework, which will provide a perfect 
platform for development, acknowledge the threat posed by the negative effects of 
climate change, and enhance opportunities to execute climate change projects in 
NMBM. 
Keywords: Kyoto Protocol, Climate Change, Global Warming, UNFCCC, 
Sustainable Development, NMBM, Socio-Ecological Resilience, Environmental 
Governance, Green House Gases.  
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CHAPTER 1 
INTRODUCTION 
 
With 4 percent of the world’s population we produce 20 percent of its green house gases...”                                                    
Bill Clinton (address to the general assembly of the Earth Summit II) 
 
1.1: Background 
The threat of climate change is one of the most serious environmental problems 
preoccupying the world in contemporary times (IPCC, 2007). In response to this 
threat governments assisted by international bodies have built up trials to check, 
manage, and adapt to its spread. An example of such trials was put in place in 1997 
by the Intergovernmental Panel for Climate Change (IPCC), from the Kyoto Protocol 
(Dessler & Parson, 2010; UNFCCC, 2006). These schemes therefore have invited 
other developing countries such as South Africa to become actively involved in 
climate change mitigation issues, since its impacts are equally distributed (Henson, 
2008). In addition, South Africa is one of the 15 highest world emitters and victims of 
Green House Gases (GHGs) per capita, per GDP in the world (Winkler, 2010).  
The Eastern Cape Province possesses most of South Africa‟s industrial and 
agricultural investments (Winkler, 2010), and it is where NMBM (which is the core 
location of this research) is found. NMBM is the only metropolitan municipality in the 
Eastern Cape Province and it includes Port Elizabeth, Uitenhage, Despatch, Seaview 
and Blue Horizon Bay (IDP, 2007). The Nelson Mandela Bay spans over an area of 
1,950 km2 and has a population of approximately 1.3 million (IDP, 2007). Relative to 
the greater Eastern Cape Province, this area contributes approximately 44 % to the 
Provincial Gross Geographical Product (IDP, 2007). Annually, NMBM area 
experiences an increase in population which leaves behind increased anthropogenic 
impacts (Winkler, 2010). This heightens the impacts of climate change and accounts 
for the need to build up resilience strategies in this area. 
According to research, damage to the ozone layer as a result of anthropogenic 
causes and emission of excessive greenhouse gases to the atmosphere has left 
2 
 
behind serious livelihood effects (Burroughs, 2009). In addition, carbon dioxide (CO2) 
is much longer lived in the atmosphere in that once it has been released to the 
atmosphere it stays there for about a century (Henson, 2008). The carbon dioxide 
distorts both water and atmospheric chemistry, and when combined with other 
atmospheric gases, it ruptures the protective ozone layer, resulting in an increase in 
ultraviolet radiation reaching the earth‟s surface. This not only increases the 
atmospheric temperature but can also lead to a number of health issues (Oldfield, 
2005). In 1800, the atmospheric concentration of carbon dioxide was estimated to be 
280 parts per million (ppm). Today the value is estimated to be 350 ppm, an increase 
of 25% and still rising. Similar increases have been observed for other greenhouse 
gases such as methane and nitrous oxide (Houghton et al., 2001). Faced with human 
impacts, natural impacts of climate change also exist alongside (IPCC, 2007). 
However, putting checks and balances together in order to achieve sustainability, this 
potentially devastating situation can be reversed through socio-ecological resilience. 
Ecological resilience is seen as the capacity of an ecosystem to rebuild or cope with 
disturbances such as storms, fires, pollution and other hazards, without shifting into a 
qualitative different state (Gunderson, 2000). Resilience aims at bringing 
anthropogenic and natural cost effective benefits on which people depend, such as 
water flow regulations in dry spell, flood protection, and wind breaks (adaptation 
measure as climate change occurs), to their original point of equilibrium, thereby 
creating a powerful scenario of „no-regrets‟ in livelihood in the long run (Perez et al., 
2010). Resilience is generally regarded as the return to an equilibrium or steady-state 
following a perturbation (Gunderson, 2000). Glicksman (2009) interpreted resilience 
as the amount of change or disturbance that a system can absorb before it 
undergoes a fundamental shift to a different set of processes and structures. 
Therefore, the main goal of socio-ecological resilience is to reduce the risks of 
adverse environmental outcome (Glicksman, 2009). 
 
1.2: Research Objectives 
By virtue of the impacts of climate change in South Africa generally, and the Nelson 
Mandela Bay Metropole in particular, this study seeks to improve on the strategies of 
socio-ecological resilience in the face of climate change. This research is imperative 
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to block many loop holes which have been the causes of human suffering and 
misdemeanour, poor harvest leading to food security problems (Winkler, 2010), 
coastal flooding as a result of the increase in the sea level, and the disappearance of 
plants and animal species (Bates et al., 2008). In recent days as the impacts of 
climate change become rampant in this region, it has even been so difficult to 
distinguish one season from another (Pittock, 2005). Therefore, there is that need for 
this research, to improve on both the natural and human strategies put in place to 
remedy this ecosystem damage. 
The main objective of this study is to improve on the socio-ecological resilience 
strategies so as to harness adaptations to climate changes in the Nelson Mandela 
Bay Metropole. Furthermore, it provides an understanding of the community‟s 
vulnerability to climate change, its impacts on livelihood and food security, and how 
the adaptation policies are being applied. 
 
1.3: Research Problem/Hypothesis 
This study aims to address the following research question; 
 Is NMBM managing towards sustainability in its many functions by focusing on 
mitigation? 
A number of achievable sub foci for the problem statement include; 
 Describe the climate change strategy for development in NMBM 
 Analyze if it speaks to all the current and proposed growth of NMBM 
 What are indicators in behaviour changes in NMBM with respect to climate 
change? 
 What adaptation strategies have been put in place to this effect? 
 What does literature say about socio-ecological resilience and its adaptation in 
the face of climate change? 
 How can socio-ecological resilience be improved upon, in order to adapt to 
actual or expected stimuli (climate change) in NMBM? 
 What kinds of implementation strategies should be pursued to improve quality 
and efficiency within NMBM? 
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1.4: Scope and Scale of Research 
This study was guided by the concept of information obtained from the Nelson 
Mandela Bay Metropole. This information was preferably taken from: case studies 
linked to climate change, environmentalists, people engaged in agriculture in all 
domains, governmental and non-governmental organizations, and the municipality 
within this research framework. 
1.4.1: Study Area 
     
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Location of Nelson Mandela Bay Metropole 
 
Figure 1.1: Location of Nelson Mandela Bay Metropole 
(Source: www.info.nmbm.com/image/map) 
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The Nelson Mandela Bay Metropole is located between Latitude -33° 53' 14.11" S 
and Longitude 25° 29' 50.68" E (IDP, 2007). NMBM is located in the Eastern Cape 
Province of South Africa (Figure 1.1). NMBM comprises Port Elizabeth, Uitenhage, 
Despatch, Seaview, and Blue Horizon Bay (IDP, 2007). 
Research has shown that this zone has experienced an increase in global warming 
that has led to a corresponding increase in the temperature of this area. This 
temperature variation has in turn rendered sustainability difficult in livelihood (Winkler, 
2010). Thus, these difficulties have given birth to this research, which explores ways 
to improve resilience strategies in order to adapt to climate change within NMBM 
Its scenery varies from approximately 100 km coastline through the rural farming 
region around Uitenhage to low mountains. The region boasts an extensive network 
of roadways that connect the city to the rest of the province and the country. 
Nelson Mandela Bay is the largest city in the Eastern Cape Province and it is a home 
to approximately 1 million people. Its economic activities contribute roughly 44% of 
the Province‟s gross geographic product. It is also the home of the Coega Industrial 
Development Zone (NMBM Biodiversity and Climate Change Draft Strategic Plan, 
2011). 
1.4.2: Methodology 
The application of case studies research methods was appropriate in gathering data 
for this study. Data was collected in NMBM area over a period of two months. The 
collection of data employed participatory research techniques and a consultation 
framework. Participants were selected based on their in depth knowledge of the topic 
understudied. The selection was conducted particularly in key areas in NMBM where 
sustainability is an issue. Data was collected through interviews (both structured and 
semi-structured), informal discussions, questionnaire survey, and document study. 
The interview questions were open-ended, probing, and followed up on relevant 
responses. Most preferably the interviews are going to be performed especially at the 
latter part of the data collection phase. On the whole, an objective perspective was 
maintained during data collection which dispelled the generation of any possible 
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biases. Finally findings were analyzed to compliment evidence from participant 
observations and interviews. 
 
1.5: Motivation 
My primary motivation to carry out this study is stemmed from my academic 
background of Geography and environmental management, and my work experience 
dealing mostly with developmental issues. Coupled with this, I am greatly motivated 
by the existing consequences of climate change especially on food security in the 
Eastern Cape Province of South Africa, and in the Nelson Mandela Bay Metropole, 
which harnesses the need for enablers to improve socio-ecological resilience 
strategies and adaptation, in order to ensure sustainability. 
Thus, in the pursuit of these, it remains the intention of this research to make the 
findings available to NMBM, so as to embrace greater debates on how the 
municipality can proactively become involved in the improvement of the socio-
ecological resilience strategies of climate change.  
Based on the above reasons, and coupled with the great encouragement from my 
supervisors, I was able to proceed with this study. 
 
1.6: Expected Contribution 
This study is fashioned to uplift the socio-ecological resilience strategies of climate 
change in NMBM. It explicitly elaborates on the challenges NMBM is facing as a 
result of the negative consequences of climate change, and suggests possible 
remedies to these. The study contributes to expanding literature and discussions on 
quality improvement of climate change resilience strategies in NMBM. It is also 
hoped that this study will serve as a fundamental tool to advocate for the 
implementation of proactive resilience and adaptation initiatives of climate change in 
South Africa in general and in NMBM in particular. 
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1.7: Conclusion 
Based on the aims the study seeks to achieve, it is organized into six chapters as 
outlined below. 
This first chapter being the introduction gives a foretaste of the study. 
Chapter two, the literature review, illuminates findings from prior researches 
conducted in relation to the study. It lays accent on the study of climate change, 
Green House Gases‟ effect, Global Warming, the Kyoto protocol, and the South 
African context of the study. It further examines socio-ecological resilience of climate 
change and a keen look into the South African resilience strategies, based on the 
theories as well as economic concepts of development. Thus, this chapter acts as a 
guide to the study given that it dwells on the socio-ecological approach, which 
involves the connection and interrelation between humans and natural components. 
Chapter three, the method, elaborates on the research approach and provides an 
insight into how the study was conducted. It explains the purpose of the research and 
mentions the research questions. It also describes the different methods employed in 
collecting the study‟s data.  
Chapter four presents findings of the research. 
Chapter five provides discussion of the key findings of the study, grounded on the 
development theories of sustainable management and environmental governance. 
On the whole, it expounds on the implementation of climate change resilience 
strategies in NMBM. 
Chapter six highlights major conclusions drawn from the findings of the study and 
gives a summary of NMBM case study. It also provides suggestions of the way 
forward and possible areas suitable for further research. 
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CHAPTER 2 
LITERATURE REVIEW 
 
“The Earth is the Lord’s and the fullness thereof” [Psalms 24:1]... “Mischief has appeared on land and sea 
because of what the hands of men have earned...” [Qur’an 30:41] (Haynes, 2007) 
 
2.1: Introduction 
This review of existing literature shall constitute the background of the research, and 
provide insight into related issues which the research will address. Consequently, this 
chapter will give in depth knowledge and understanding about resilience of climate 
change in the world in general, and particularly in NMBM.  
As curiosity rises about the devastating effects of climate change in the world, 
MacCrackens (2008) explains the uncertainties that surround the science of climate 
change which are inevitable. He insists that they are partly due to socio-economic 
and technical development. On the other hand, Pittock (2005) argues that even 
without the technical development, there are natural factors that accentuate the 
change of global climate. However, as climate change phenomena were embraced at 
a global level as an issue of concern, mitigation and adaptation models were drafted 
(Giddens, 2009; MacCrakens, 2008; Winkler, 2010) to check, reduce and adapt to its 
spread. It was only due to the pitfalls and incompatibility of these models that nations 
and international organizations started embracing resilience strategies to coexist with 
climate change (Perez et al., 2010).  
In 1992, The United Nations Framework Convention on Climate Change (UNFCCC) 
was tabled at the Earth summit in Rio de Janeiro and was ratified by approximately 
190 nations (Dessler & Parson, 2006; MacCrakens, 2008). The UNFCCC had 
sustainable development as its main objective, through adaptation and mitigation, 
and it sought to stabilize the Green House Gases (GHGs) emissions (IPPC, 2007; 
Winkler, 2010). Unfortunately, due to insincere efforts to address climate change and 
the weak measures to enforce its objectives, the UNFCCC was unable to achieve its 
specific aim of reducing the emissions of 1990 levels by the year 2000 (Dessler & 
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Parson, 2006; MacCrakens, 2008; Winkler, 2010). Consequently, this has remained 
a bone of contention between nations as the impact is rapidly multiplying (United 
Nations, 1998), and resulting in an adverse repercussion on food security.  
On a similarly note, Bryson et al. (1977) hold that a limitless population commands a 
limited supply of food. As the population in Africa multiplies (Bryson et al., 1977), it 
increases anthropogenic activities, which in turn multiply the chlorine radicals of 
Chloro-flouro hydrocarbons (CFCs) that are responsible for the depletion of the 
ozone layer. All of these threats have sparked up the immediate need to rebuild the 
ecosystem in order to enhance sustainability (Gunderson, 2000). 
The latter part of this chapter gives insight into the drivers of the emission, reduction, 
and resilience in the face of climate change used by the following trials: the green 
house effect (GHGs), global warming, Kyoto Protocol, the South African contribution 
to the GHGs emission control, theoretical grounding on the socio-ecological 
resilience of climate change, the rationale of the resilience concept, and the 
economic theories of Sustainable Development and Environmental Governance. 
 
2.2: Drivers Responsible for the Cause and Effect of ODS Emission 
Control  
The rationale behind the cause and effect of climate change in NMBM stems from the 
general perspective of emission reduction (Dessler & Parson, 2006). Various 
conferences and international symposia are responsible for the emission control of 
climate change. But for the sake of this study we are going to examine the main 
concepts and conferences as listed below. 
 Green House Effect 
 Global Warming 
 Kyoto Protocol 
 Contribution of South Africa to emission control  
2.2.1: Green House Effect  
Green house gases are gases which inhabit the atmosphere, and whose emissions 
are neither visible nor malodorous but have a warming effect on the earth (The World 
Bank, 2004). The chemistry of the green house gases highlights the fact that 
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Nitrogen (78.09%), Oxygen (20.95%), and Argon (0.93%), jointly constitute 99.9% of 
gases in the atmosphere (Dessler & Parson, 2006). It is due to the role these gases 
play that they are known as the green house gases. Without the presence of the 
greenhouse effect, the average temperature of the earth‟s surface would be -20°C 
rather than the actual 15°C (Dessler & Parson, 2006; Hardy, 2003). The other 1% of 
gases in the atmosphere are known as rare trace gases, and they have the greatest 
effect on the earth‟s climate. These rare trace gases are Carbon dioxide, Methane, 
Nitrous Oxide, Perfluorocarbon, Hydrochlorocarbon, Sulphur Hexafluoride, Water 
vapour, and Ozone (Dessler & Parson, 2006; Hardy, 2003). 
According to research, it has been proven that the green house gas effects have 
been primarily responsible for the stepping up of global climate (Dessler & Parson, 
2006; Rogner et al., 2007). Rogner et al. (2007) argues that human induced radiative 
forcing of the earth‟s climate is largely due to an increase in these concentrations. 
This buttresses the fact that the Ozone Depletion Substances (ODSs): 
Chlorofluorocarbon, Hydrochlofluorocarbon, Halon, are even more dangerous than 
the gases. The emissions of these gases as declared by IPPC (2007) are principally 
due to anthropogenic activities. 
 
 
Figure 2.1: Global anthropogenic green house gas emission as per 2004 
(Source: adapted from Olivier et al., 2005) 
F.gases 
CO²(others) 
CH₄ 
CO²(deforestation) 
CO² fossil fuel use 
N₂O 
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These gases act like a „blanket‟ (Olivier et al., 2005, 2006; Winkler, 2010), in that, 
their activities warm up the surface of the earth. They also reflect about 18% of the 
solar radiation that reaches the surface of the earth, while some of the solar radiation 
is absorbed and re-emitted as infrared in all directions (Dessler & Parson, 2006). In 
this light, Olivier et al. (2005) are of the opinion that although the green house gases 
might exhibit their presence in a few minutes, they have drastically increased the 
warming of the earth by 35°c. Therefore they strongly believe in the fact that GHGs 
are greatly responsible for the warming of the earth. 
According to the EDGAR Database it indicates that, in 2004 the share of CO₂ 
emissions from deforestation and the loss of carbon from soil decay after logging 
constituted approximately 1-16 % of the total GHG emissions (Olivier et al., 2005, 
2006). 
 
Winkler (2010) described climate change as „long-term‟. Similarly, Touffet et al. 
(1990) harnessed on the fact that the total green house emission including 
deforestation is projected to increase the earth‟s climate between 25-90% by 2030 
relative to 2000. It is believed that two-third or three-quarter of the emission will come 
from developing countries (Olivier et al., 2005, 2006; Touffet et al., 1990; Winkler, 
2010).  
 
In the same light, Common and Stagl‟s (2005) declaration was not against the 
emission or the abundance of the GHGs in the atmosphere. Their preoccupation was 
the limited time that prevails between the emission and the sink. To this end, the 
IPPC climate change projection according to Winkler (2005) upholds that if the period 
of sink is so large by the end of the twenty-first century, the global temperature will 
increase between 1.4 and 4.8°C (Winkler, 2005). 
A similar research from Hardy (2003) highlights the fact that the green house gases 
play a radiative role. This is because as incoming solar energy passes through the 
atmosphere, prevailing particles and gases in the atmosphere absorb the energy 
emitted by the sun, owing to their physical or chemical structure.  Furthermore, these 
gases do not equitably absorb the solar radiation since a large percentage of solar 
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radiation is in the visible region and is bound to get to the surface of the earth 
(Dessler & Pearson, 2006; Hardy, 2003). 
It is worth noticing that not all the GHGs are caused by human activities. Dessler and 
Pearson (2006) identified water vapour as one of the most powerful GHGs which is 
controlled by the worldwide balance between evaporation and precipitation. In 
addition, these authors insist on the fact that water vapour blocks and reflects a 
reasonable quantity of solar radiation, and reflects ground radiation. Thus, 
maintaining a certain degree of heat on the surface of the earth. This is what 
apparently is responsible for global warming and consequently climate change. 
 
GREEN HOUSE GASES Corresponding CO2 
Equivalence 
Carbon Dioxide (CO2) 1 
Methane (CH4) 321 
Nitrous Oxide (N2O) 310 
Hydrofluorocarbon 23 11700 
Hydrofluorocarbon 134a 1300 
Hydrofluorocarbon 152a 140 
Hydrofluorocarbon 125 2800 
Sulphur Hexafluoride (SF6) 23900 
 
Table 2.1: The green house gases currently monitored and their respective CO2 equivalents 
(Source: UNFCCC, 1995) 
 
Table 2.1 shows the various green house gases (rare trace gases) present in the 
atmosphere, and their corresponding CO2 equivalent. These equally show the 
amount of solar energy these gases can absorb and how they can be responsible for 
the warming of the earth‟s surface. These gases are the principal determinant of 
global warming, which in essence has triggered climate change that stands at the 
fore front of this study. 
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2.2.2: Global Warming  
The IPPC (2007) presents global warming as a persistent increase of the earth‟s 
temperature as a result of the continuous emission of rare trace gases (ODSs) into 
the atmosphere without a corresponding sink, principally caused by anthropogenic 
activities. Similarly Stern (2006) defines global warming as the observed and 
projected increase in the average temperature of the earth‟s atmosphere and 
oceans. Notwithstanding, in order to ground the concept of global warming in 
science, it is important to establish whether there is evidence that proves that the 
climate is changing and also to establish the cause and effect of such changes if 
prevalent (Karpe et al., 1990). 
 
Karpe et al. (1990) highlight that in recent days the temperature of the earth has 
persistently been going up, as a result of increased activities and technology. In the 
same vein, Stern (2006) insists that amongst other causes, global warming is mostly 
associated with human interference specifically the increase in the amount of green 
house gases (Stern, 2006). From research, it has been indicated that ODSs are 
depleting the ozone layer, and thereby exposing the earth to direct ultraviolet rays of 
the sunlight. This is an indication of the „Turned on Heat‟ (Karpe et al., 1990; Pittock, 
2005). 
But Giddens (2009) argues that it is not only the activities of ODSs that are 
responsible for haven „stepped up the heat‟ to increase the earth‟s temperature. He 
uttered that the earth receives about 60% of solar radiation during the day. However, 
this radiation is protected by the „Blanket Ozone layer‟ even at night, and it returns to 
the atmosphere in the form of earth‟s radiation or terrestrial radiation. This is made 
possible by the presence of other green house gasses like CO₂, water vapour, and 
other rare gases in the atmosphere. It is this repeated phenomenon that Giddens 
(2009) calls global warming as seen in figure 2.2 below. 
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Figure 2.2:  The Greenhouse Effect 
(Source: Global2.jpg/greenhouse effect) 
 
 
Figure 2.2 shows solar radiation that is reflected and absorbed in the atmosphere by 
convection, conduction and radiation, so that only about 69 % is allowed to reach the 
earth‟s surface, which is later blocked from being re-emitted to the atmosphere by 
rare trace gases.      
From Stiles‟ (2006) point of view, global warming is that gradual over heating of the 
surface of the earth over time, through the increased production of the green house 
gases in the atmosphere, as a result of the burning of fossil fuel including gas, coal, 
and the clearing of natural forests. A stile (2006) insists on the fact that although 
ecological causes prevail, anthropogenic causes remain the main drivers in stepping 
up the temperature of the earth.  
In a bit to bring out the consequences of global warming, Karpe et al. (1990) believe 
that a warming of about 1.4°-4.5° C will increase the sea level from 40-120 cm, thus, 
inundating the nearby coastal areas, increasing salt water intrusion into aquifers, and 
destroying fishery resources. These will leave behind very serious negative land 
marks as the problem of food security will only be magnifying (Karpe et al., 1990).  
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In a trial to respond to a specific hypothesis of global warming, Karpe et al. (1990) 
explain that different regions in the world exhibit different outcomes as a result of the 
warming. Some regions embrace the warming positively especially people around the 
Tundra and the Ice Cap Region (the regions found around the northern pole; Iceland, 
Greenland, Part of Northern America especially around Alaska, and part of northern 
Scandinavia, especially around northern Norway) while most other regions do not 
(Bunette, 1993). This gives ample reasons as to why there are both national and 
international moves towards the mitigation, adaptation, and resilience of climate 
change (Karpe et al., 1990). Complementing the variability of climatic extremes, 
authors bring out the necessity of focusing regional climate variability to address 
specific regional issues (Karpe et al., 1990; Stiles, 2006; Winkler, 2005, 2010). 
It is worth noticing that Africa falls within the section that is resisting the negative 
effects of global warming. This is because Africa is within the rank of developing 
countries whose economies are heavily depended on the climate sensitive sector, for 
example, agriculture for livelihood. Most importantly, developing countries have lower 
resource levels (human, natural, and financial) with less institutional, financial, and 
technological capabilities to withstand the threats of global warming (MacCrackens, 
2008). 
Hardy (2003) mentioned that global warming only multiplied after the industrial 
revolution and it increased the GHG effect. According to Hardy (2003), the warming 
increased by 2.45 watt per square meter. Similarly, UNFCCC (2007) mentioned that 
the warming increased by  1% of the net incoming solar radiation, leading to  more 
than 100 times the world‟s current rate of commercial energy consumption. 
In a similar study Hardy (2003) and Giddens (2009) explain the fact that the lifetime 
of a gas in the atmosphere also affects its resultant concentration and warming 
potentials. They further highlight that Carbon dioxide, Nitrous oxide, and CFC can 
spend about 100 years in the atmosphere. Methane spends 5-10 years while carbon 
mono oxide cannot spend more than 5 months in the atmosphere. Interestingly 
enough, each GHG has a characteristic per molecule of warming potential. For 
example each molecule of CFC 11 or CFC 12 has 6-7 times more heat that one 
molecule of CO2 (as shown in table 2.1 above). Another example is that of CH4, 
which traps 21 times more heat than CO2. Despite the differences in the warming 
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potential of each of these gases, they all surround the earth and prevent the earth‟s 
radiation from reaching the atmosphere (Giddens, 2009; Hardy, 2003). Hardy (2003), 
concluded by saying that, what really matters is the fact that the activities of these 
rare gases are the soul determinants of global warming, and not how these gases are 
sent in to the atmosphere. 
Carbon dioxide and methane allow sunlight to penetrate but trap outgoing heat, and 
distribute it to higher latitudes by major atmospheric and oceanic currents. This 
continual process coupled with the increasing anthropogenic activities keep the 
climate of the earth ever growing. Hence the occurrence of global warming 
(MacCrackens, 2008). Stern (2006) buttresses this point by mentioning that for the 
past 150 years the burning of fossilized carbon, deforestation, bush burning, wetland 
rice cultivation, livestock raring, and nitrogen fertilization of agriculture, has 
exponentially led to a growth in the green house gas emission with a consequent 
increase in the warming. 
Due to these increases of rare gases in the atmosphere, many trials have been put in 
place in a bit to minimise the emission. Some of these trials are mentioned in the 
Kyoto Protocol as discussed below. 
2.2.3: Kyoto Protocol  
As trials to reduce green house gases rose, the Kyoto Protocol was put in place in 
order to mitigate the adverse effects of climate change. This protocol was adopted at 
the first Session of the Conference of the Parties to the Convention on Climate 
Change (UNFCCC, 1995) in 1997 in Kyoto, Japan, and entered into force on 16th 
February 2005. It contains legally binding commitments, in addition to those included 
in the UNFCCC. Adding to its credibility, the Kyoto Protocol is founded on numerous 
internationally accepted principles including: the Precautionary Principle, 
Preventative Principle, Common but Differentiated Principle, Polluter Pays Principle 
(PPP), the Principle of Sustainable Development, and the Principle of 
Intergenerational Equity. 
 
Countries included in Annex B of the Protocol (most member countries of the 
Organisation for Economic Cooperation and Development (OECD) and those with 
economies in transition) agreed to reduce their anthropogenic green house gas 
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emissions by at least 5 percent below 1990 levels in the commitment period set for 
2012. Although the net effect would be a 5.2 % reduction relative to 1990 levels, this 
agreement needed to be ratified by 55 nations before it would become effective. With 
Russia ratifying the agreement in November 2004, it became effective from 16th 
February 2005 (UNFCCC, 2007). Interestingly enough, the United States of America 
being one of the major polluting nations, has not joined the Kyoto Protocol.  
 
In response to the aspect of climate change, with the ultimate goal to achieve 
sustainable development, governments established an international body to assess 
the scientific knowledge on climate change, in the form of the Intergovernmental 
Panel on Climate Change (IPCC). Since the formation of IPCC it has published three 
reports in the years, 1990, 1995, and 2001. These reports have been instrumental in 
leading governments‟ respective responses to climate change (Dessler & Parson, 
2006). 
 
In essence, the Kyoto Protocol in Article 5.1 declared countries included in Annex I to 
have in place a national system for the estimation of anthropogenic emissions by 
sources and removals of sinks of all green house gases not controlled by the 
Montreal Protocol. These countries were given a time frame of no later than one year 
prior to the start of the first commitment period. This was in a bit to achieve 
sustainable development which is at the epicentre of the Protocol. Worth noting is the 
fact that provision for reduction was also put in place through emission trading 
(Dessler & Parson, 2006). 
 
In 1992, the UNFCCC was tabled at the Earth summit in Rio de Janeiro and was 
subsequently ratified by approximately 190 nations (Dessler & Parson, 2006). With 
sustainable development as an objective, the UNFCCC sought to stabilize GHG 
emissions. But due to insincere efforts to address climate change and the weak 
measures to enforce objectives, the UNFCCC was unable to achieve its specific aim 
to reduce emissions of 1990 levels by 2000 (Dessler & Parsons, 2006). 
 
The Kyoto Protocol will be using the market mechanism to assist it with achieving its 
objectives of reducing GHG emissions and promoting greater sustainable 
development. However, the underlying problem that the Kyoto Protocol is attempting 
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to solve is an environmental and social problem rather than a market-based one. To 
contextualize the problem, Economics provides a vast body of knowledge which may 
be applied to assessing and managing the risks of climate change. It also provides 
knowledge pertaining to the design of national and international responses to the 
reduction of emissions, as well as the adaptation to the impacts of climate change. In 
this light, the protocol insists on afforestation and reforestation as perfect activities to 
be practiced by nations (Stern, 2006). 
 
In general, the Kyoto Protocol would have greatly enhanced the reduction of the 
emission of rare gases if strict follow up was done at the level of implementation and 
monitoring. All the signatories according to article 3.1 were supposed to partner in 
sustainable development through ensuring the „effective implementation‟ of all the 
provision of the protocol (UNFCCC, 2007).  Consequently, it is at this backdrop that 
the South African contribution to the reduction of the green house gases emission is 
based.  
2.2.4: Contribution of South Africa to the GHGs Emission Control  
It is worth noticing that South Africa‟s climate change response objective is guided by 
certain principles set out in the constitution, the Bill of rights, the National 
Environment Management Act, the MDGs, the UNFCCC. South Africa, through this 
constitution acknowledges the environment and the reduction of GHGs respectively 
(National Climate Change Response White Paper, 2011). 
 
Guided by the Constitution, South Africa, as a developing country, ratified the 
UNFCCC on 21st August 1997 and subsequently acceded to the Kyoto Protocol on 
31st July 2002 (ESKOM, 2003). Through this accession, South Africa committed to 
incorporating climate change considerations in relevant social and economic policies 
and to promoting sustainable development. By this they have embarked on the 
reduction of the emission of carbon dioxide drastically. In 2003 which stood as the 
base year, the emission of carbon dioxide stood at 22.5 %. In 2004 it went down to 
18.7 %, and has subsequently been regressing. This however is a positive framework 
towards achieving the reduction within the commitment period (ESKOM, 2007). They 
also harnessed on policies to ensure resilience of climate change with a big goal to 
ensure sustainable development (ESKOM, 2003). 
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As a developing country, South Africa is not obliged to fulfil any targets. But in terms 
of the “Environmental Clause” in the Constitution and the accession to the Kyoto 
Protocol, the South African government and its people have a fiduciary responsibility 
to ensure sustainable development. 
 
In South Africa, the National Environmental Management Air Quality Act (NEMAQA) 
39 of 2004 has been promulgated and this act repeals the Atmospheric Pollution 
Prevention Act (APPA) 54 of 1965. The NEMAQA is therefore the regulating 
legislation for the management and control measures for the prevention of pollution 
and environmental degradation. This act has as its objective, the protection of the 
environment by providing reasonable measures for: 
i. the protection and enhancement of the quality of air in the Republic; 
ii. the prevention of air pollution and ecological degradation; and 
iii. Securing ecological sustainable development while promoting justifiable 
economic and social development (NEMAQA, 2004).  
 
In addition, this act “gives effect to Section 24(b) of the Constitution in order to 
enhance the quality of ambient air for the sake of securing an environment that is not 
harmful to the health and well-being of people” (NEMAQA, 2004). 
Chapter 5 of this Act charges metropolitan and district municipalities with 
implementing the atmospheric emission licensing system referred to in Section 22 of 
the act. This section requires the Minister or relevant Member of the Executive 
Council (MEC) to publish a list of national or provincial activities which result in 
atmospheric emissions and which can reasonably be construed to have a detrimental 
effect on the environment (Glazewski, 2005). In terms of this act, no listed activity 
may be conducted without an atmospheric emission license supplied by a competent 
authority. Failure to comply with this regulation is an offence and if convicted, 
offenders will be liable to a fine or imprisonment (NEMAQA, 2004). 
Hence, it may be argued that South Africa through its accession to the Kyoto Protocol 
and national legislation is proactively structuring itself to become involved in the 
climate change mitigation initiatives. 
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2.3: Theoretical Groundings of Socio-Ecological Resilience 
2.3.1: Background of Resilience Efforts of Climate Change  
Gunderson (2000) highlights in his findings that when efforts of mitigation and 
adaption have proven immature to achieve their goals, that is when international 
organisations employ the strategy of resilience to coexist and prevent its extension. 
He sees resilience as the capacity of an ecosystem to rebuild or cope with 
disturbances such as storms, fires, pollution and other hazards, without shifting into a 
qualitative different state (Gunderson, 2000). 
 
In a similar approach, the IPPC (2004) presents resilience as the ability of a social or 
ecological system to absorb disturbances while retaining the same basic structure 
and ways of functioning, the capacity for self-organisation, and the capacity to adapt 
to stress and change (IPPC, 2004).  Resilience aims at bringing anthropogenic and 
natural cost effective benefits on which people depend, such as water flow 
regulations in dry spell, flood protection, and wind breaks (adaptation measure as 
climate change occurs), to their original point of equilibrium, thereby creating a 
powerful scenario of „no-regrets‟ in livelihood in the long run (Perez et al., 2010).  
 
Resilience is generally regarded as the return to an equilibrium or steady-state 
following a perturbation (Gunderson, 2000). In the same light, Glicksman (2009) 
looked at resilience as the amount of change or disturbance that a system can 
absorb before it undergoes a fundamental shift to a different set of processes and 
structures. The main goal of socio-ecological resilience therefore is to reduce the 
risks of adverse environmental outcome and it is also crucial in ensuring future 
human welfare (Glicksman, 2009). 
 
MacCrackens (2008) identified specific and general resilience as the two main types 
of resilience. In a bit to remedy any forecasted disturbance, specific resilience 
identifies and involves attempting to understand and identify the controlled variable. 
On the other hand, general resilience applies to the whole system, and as such it 
involves things like diversity. MacCrackens (2008) also argued that in resilience to a 
specific disturbance, the system may not necessarily regain its original pattern of 
behaviour especially if the threshold is passed.  
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As curiosity rises Wangchuk (2007) remain steadfast that managing for resilience 
remains a necessary component for the achievement of a sustainable future since 
the framework of resilience is based upon the concept of a system. Furthermore, 
research has shown that gradual loss of resilience which can either be natural or 
human, can lead to an unexpected collapse. 
2.3.2: Rationale of Resilience Concepts 
From research it has been diagnosed that the concept of resilience provides 
„adaptability‟ and „transformability‟, and lays a foundation for sustainable 
development policy and theory. A study by Scheiter (2009) unravels the fact that the 
resilience concept surrounds the socio-ecological system (SES) with a human-in-
nature perspective and with reciprocal feedback and interdependence. 
 
For the rationale of the resilience concept to be glaringly highlighted, Wangchuk 
(2007) brings to our understanding the resilience theory that provides a mental model 
for thinking about the management of the socio-ecological system. The theory 
provides strategies for buffering or coping with unwanted and unexpected changes in 
the system. It calls for a resilience management that assumes an uncertain and 
complex context in order to achieve a sustainable and long term delivery of benefits 
rather than achieving a short term economic gain (Wangchuk, 2007). 
Wangchuk (2007) holds that at a given point in the evolution of an ecosystem, 
transformation becomes inevitable. In the face of this, the resilience concept is 
employed since it contains the components needed for renewal and reorganization 
(Wangchuk, 2007). In the face of climate change Wangchuk (2007) insists that recent 
research highlights the need to improve on the socio-ecological system considerably, 
in order to meet up with climatic variability. Harnessing on this point, Burroughs 
(2009) explains that „catastrophes‟ (storm, fire, flood, etc) have become more 
rampant. This is as a result of human altered disturbance patterns and the reduced 
social and ecological resilience.  
According to research, it has been proven that as time passes, resilience reduces in 
both anthropogenic and ecological sectors. The level of protection that the forest and 
wetland provided has reduced drastically notwithstanding the drastic reduction in the 
social domain resilience, especially as population increases. This increase in 
population has forced people to settle in vulnerable areas (Wangchuk, 2007). 
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Scheiter (2009) is of the opinion that the main goal for building resilience or the 
concept of resilience is to offer some protection for maintaining the flow of ecosystem 
goods and services, and for coping with unexpected shocks to the system. This 
thereby nurtures the capacity to learn and to adapt (Scheiter, 2009). This notion 
actually is sourced from diverse environmental studies that are buffered by certain 
theories.  
 
2.4: Economic Concepts  
Socio-ecological resilience provides a vast body of knowledge which may be applied 
to assessing and managing the risks of climate change as well as to the design of 
national and international responses to the reduction of emissions and adaptation to 
the impacts of climate change (Stern, 2006). Thus, below is an overview of two 
economic concepts (the concept of sustainable development, and the concept of 
environmental governance) which serve to ground the aspect of climate change in 
the study of socio-ecological resilience. 
2.4.1: Concept of Sustainable Development  
The growing concern for the environment rests on the premise that environmental 
modification has reached its threshold and now threatens current and future 
generations. Consideration therefore needs to be given both to intentional and 
incidental environmental activities so that their impacts are either reduced or 
ameliorated (Haynes, 2007). This view underlies the view of sustainable 
development. Economic activity influences the environment and in turn is influenced 
by the environment. In producing and consuming goods and services, society 
modifies its environment by changing the chemical composition of its components 
including the atmosphere, soil, fresh water and oceans, all through land use change 
(Haynes, 2007). However, not all environmental modifications are intentional. Some 
are incidental and may take the form of a by-product from an intentional economic 
activity (Haynes, 2007). 
 
Common and Stagl (2005) have adopted the Brundtland definition of sustainable 
development as being a form of economic growth that would meet the needs and 
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desires of the present generation without compromising the future generations‟ ability 
to meet their respective needs and desires. It is on these pillars that this research on 
the resilience theory of climate changes in the Nelson Mandela Bay Metropole rests. 
2.4.2: Concept of Environmental Governance  
Haynes (2007) depicts the fact that environmental issues first emerged as a 
contentious global issue in the 1970s, even before the Millennium Development 
Goals (MDGs) called for the “ensure environmental sustainability” as one of its goals. 
Representatives from 113 nations called on governments to cooperate in protecting 
and improving the natural environment. 
As conflicts and disputes continued to unravel about the same issue, in 1992, 100 
heads of states and 30,000 bureaucrats deliberated on a more scientific symposium, 
known as the „Earth Summit‟. This symposium took place at Rio de Janeiro to 
discuss a 24 million-page document, with two points on the agenda: 
 Environmental degradation and poverty 
 Underdevelopment 
Haynes (2007) further unravels the fact that a way forward was craved in what 
became known as „Article 21‟ with a mission to „save the planet‟. However, according 
to Tucker et al.‟s (2001) research, the Earth Summit did not achieve its aims, as 
evidenced by its failure to produce an agreement to the rainforest destruction which 
was one of the Summit‟s main issues. Notwithstanding, Bryson et al. (1977) argues 
that the Earth Summit was a great footing towards environmental governance. 
 
2.5: Conclusion  
The global phenomenon of climate change has become one of the most crucial 
environmental issues facing the world in modern times. It has been scientifically 
verified that global warming is as a result of the enhanced green house effect through 
the anthropogenic emission of GHGs. Scientific evidence has been set out in this 
chapter which indicates that the mean temperature of the Earth‟s surface has 
warmed over the twentieth century due to the green house effect. 
The main concern with GHG emissions is the increasing concentrations in the 
atmosphere and not the point of emission. As a result, the Kyoto Protocol was 
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drafted; it addresses the specific issue of GHG emissions and proposes emission 
reduction targets for developed nations. In the South African context, the 
Environmental Clause in the Constitution acknowledges the environment, peoples‟ 
right to a clean environment and sustainable development. To address air pollution, 
the NEMAQA has been promulgated and shares definitions of concepts contained 
within the UNFCCC and Kyoto Protocol. 
With regard to academic theories, the anthropogenic forcing of global warming has 
been grounded in Environmental Economics, the theory of sustainable development, 
and the environmental governance theory. 
Having provided a theoretical context, the following chapter (Chapter 3) focuses 
specifically on the method that will be used to achieve the success of this research. It 
shall base mostly on the case study research paradigm, employing the use of 
different tools for data collection. Accent will be placed however on the questionnaire 
technique of collecting data. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
 
“ Together rich and poor, developed and developing, North and South can and must truly hold hands and 
address the challenges of climate change and sustainable development; work together to defeat 
poverty....” 
Thabo Mbeki, UN General Assembly, September 2007 
 
3.1: Introduction 
The mildest prediction of climate change model holds true that the earth‟s climate will 
undergo unprecedented changes whether through natural or anthropogenic means 
(Kaiser et al., 1993). To this effect the increased sensitization, mitigation, and 
adaptation tentative in the Kyoto Protocol, prompted South Africa to actively 
participate in the UNFCCC and other limitation forums. In addition, South Africa 
stands out to be one of the highest emitters and victims of the green house gases, 
per capita, per GDP (Winkler, 2010). However, due to Winkler‟s (2005, 2010) 
curiosity, he questions South Africa‟s approach in handling the climate change issue. 
The absence of ample literature review to back this research on the resilience study 
of climate change effects in NMBM is partly due to the poor involvement of the 
municipality to support research in this line, and the non-comprehension of the 
advantages that can be accrued as a result of this. 
To this effect the case studies research model was employed with the application of 
the following tools: interviews (both structured and semi-structured), questionnaire 
survey, and document review were best suited in undertaking this research. 
 
3.2: Purpose of the Research 
The purpose of this research is to explore the need to improve on the socio-
ecological resilience strategies of climate change in NMBM. 
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3.3: Research Objectives  
As the curiosity level on the effect of climate change rises each day in South Africa 
and particularly in NMBM, mitigation and adaptation means also emerge (Winkler, 
2010). Therefore this study seeks to improve on the strategies of socio-ecological 
resilience of climate change in NMBM. This research will go a long way to block 
many loopholes within NMBM that have been the cause of livelihood problems. 
Pittock (2005) paints a situation whereby the consequences of climate change are 
increasingly felt, given the fact that it has now become even more difficult to 
distinguish one season from another. In this light, this study is aimed at providing an 
understanding of the community‟s vulnerability to climate change, its impacts on 
livelihood and food security, and how adaptation policies can be improved upon 
(United Nations, 1992, 1998). 
The above research objectives translated into the following questions will clearly 
define and give a summary of this research. 
 What indicators identify changes of climate within NMBM? 
 What adaptation strategies have been put in place within NMBM to coexist 
with the natural failure? 
 What comparative evaluation has been made about these changes in 
NMBM? 
 What sets of recommendations based on findings can be highlighted? 
 What kind of implementation strategies should be pursued to improve 
quality and efficiency within the NMBM? 
 
3.4: Research Paradigm  
To uncover the much needed knowledge necessary to harness this study, a 
constructive research paradigm will be used with a relativist ontological view of 
reality. This view gives an opening to multiple realities which are experimentally 
qualified (Yin, 1989). The epistemology will follow a subjectivist approach due to the 
fact that the researcher and the unit of investigation will be interactively linked to one 
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another (Coetzee et al., 2001). Consequently the results of the findings will be 
periodically revisited and discussed as the investigation is going on. 
 
3.5: Research Approach  
According to Andrew (2008), the case study research methodology is the most 
appropriate because the researcher has no direct control of issues. Similarly, Gray 
(2004) argues that a single holistic case study method will give an indebt analysis of 
the subject matter. Thus, Riege (2003) is of the opinion that the case study approach 
is mostly analytical rather than enumerative, implying that it presents a cause and 
effect relation through the use of descriptive as well as inferential statistics. This 
therefore allows the researcher to determine the significance of the results (Riege, 
2003). 
Riege (2003) also holds strongly that the primal goal of a case study is that it 
develops and constructs a theory by following a semi-structured process that requires 
a relatively high level of theory preparations. He has that strong conviction that the 
strength of a case study can be attributed to explication. 
Research holds that the case study approach is mostly used when there is that need 
for the researcher to understand the relation between the phenomenon under study 
and the context in which the phenomenon is occurring (Riege, 2003). Likewise, 
Andrew (2008) highlights the single holistic case study research approach amongst 
other research designs because it best suits investigation of primary information of 
this calibre. Thus, it is envisaged that employing the case study approach in this 
research will probably create a positive forum for improvement of resilience strategies 
in NMBM. 
To this effect Yin (1994) suggests three principles harnessing the collection of data, 
namely: „use multiple sources of evidence; create a case study data base; maintain a 
chain of evidence‟.  
Based on these principles, Van der Mescht (2002) argues that the issue of using 
multiple sources of data  should be used purposefully to gain a complete picture of 
the research rather than to confirm the findings, because confirming varied methods 
produces a complete research that is „not valid‟. Furthermore, Van der Mescht (2002) 
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holds that the purpose of a case study is to represent a particular case, not many 
other things of little importance. As a matter of fact a case study is more credible as 
validated and confirmed data will be gotten from interviews and questionnaires, with 
anonymity highly maintained.  
Worth mentioning is the fact that Andrew (2008) appreciates the case study method 
because it employs normal observation of the phenomena studied, in order to 
understand what lies beyond. It also identifies and evaluates factors that contribute to 
problem solving. He concludes that at the end, the case study method generates new 
ideas and theories that help in solving problems and even preventing them (Andrew, 
2008). 
In a bit not to generalise, the researcher‟s preoccupation is to investigate if NMBM is 
managing towards its many functions by focusing mainly on mitigation. It follows 
therefore that to fully appreciate various resilience strategies within NMBM and look 
for means to improve on them, the researcher will need to obtain an indebt 
understanding of various existing factors or strategies that either constrain or 
promote, as well as strategies to improve future adaptation models. In this light the 
single holistic case study approach provides the most appropriate forum to achieve 
this goal. 
 
3.6: Data Collection 
Collection of data lasted for two months in the field (NMBM area). During this time, a 
reasonable length of time of about 5 weeks was put up at the municipality because 
the largest part of my study depends, or is related to findings obtained from this area. 
The last three weeks were spent on sites were sustainability is an issue that needs 
intervention, as well as on sites and ongoing projects that have proactive 
developmental barking. 
Data collection was done in a systematic manner using the case study approach, 
best suited this study. Employing the case study approach, various research methods 
and tools were qualified to ensure that accurate and sufficient information was 
obtained from the interviewees. The researcher was able to gather data about the 
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qualities or characteristics of what was being investigated. Information gathered for 
this research was via these tools: 
 Interviews (Structured and semi structured) 
 Questionnaire/ survey 
 Document analysis 
These methods provided the researcher with qualitative information on the topic 
under research. A description of the sample size and different tools employed during 
data collection are discussed below. 
3.6.1: Sample Size 
A total of 23 officials were interviewed, ranging from governmental departments 
(municipality) through civil societies to private consultants, in order to avoid the 
generation of biases.  
3.6.2: Interviews 
Interviews were performed face-to-face with development stakeholders. An interview 
guide was designed containing both structured and semi-structured questions. The 
questions were also probing, and open-ended. In addition to the questions, 
sentences provoking reactions were raised during the interviews.  
The researcher made use of certain aids like tape recorders, and notebooks to 
prevent omitting and/or forgetting vital information, which were later on transcribed. 
However, the use of tape recorders solely depended on the convenience of the 
informants.  
The researcher played an unbiased interpretational role during the interviews. As 
such, the researcher was paramount in the research. This mode of data collection 
was highly effective as it permitted the researcher tap knowledge from the 
interviewee, which was later on processed as a learning document. 
3.6.3: Questionnaire Development  
The questionnaire was designed based on existing literature about the research 
questions, and in relation to relevant works in this field of study. For example, the 
works of Jung (2010), who analysed the mitigation potentials of South Africa, and 
Winkler (2010) who harnessed on the mitigation scenarios of South Africa. 
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The purpose of the questionnaire was to cushion the interview process. It was also 
developed in such a manner that it was possible to be complemented during the 
research process. 
The questionnaire was structured in two main sections (section A and B). Section A 
presented the biography of the interviewees while section B addressed specific 
issues concerning climate change and resilience in NMBM. This latter section also 
addressed probing questions ranging from whether informants are aware of the 
consequences of climate change and strategies put in place by NMBM, to what 
needs to be done to alleviate or adapt to this by putting up resilience to withstand the 
adverse effects of climate change. 
3.6.4: Document Analysis 
The researcher did a thorough literature search to obtain information on any already 
performed research related to this study. Most of the relevant literatures were 
retrieved from the internet, library, and the municipality. In general, finding 
information related to climate change in NMBM was challenging, given that the 
municipality does not consider it a core issue. 
 
3.7: Data Analysis 
Before any information was given of the data analysis, a comprehensive presentation 
preceded the research process. In this presentation, detailed information was given 
on the number of interviews carried out and the challenges faced at each point. 
The data was analysed in a systematic manner as presented in the questionnaire in 
which explanation building, scoring, and coding, were used. The scoring and coding 
method was used in order to minimise time spent with each respondent.  
 
3.8: Ethical Consideration 
Prior to data collection, the researcher obtained an ethics clearance (refer to 
Appendix A) from Nelson Mandela Metropolitan University (precisely: the Department 
of Development Studies, Faculty of Business and Economic Sciences), Port 
Elizabeth-South Africa, which was presented in the field before any data was 
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collected. In addition, before each interview was conducted, the researcher explained 
the purpose and research strategy to the informants, sought for their consent to 
participate, and booked appointments with them. The researcher also sought 
informants‟ consent prior to tape-recording the interviews and assured them of 
anonymity and confidentiality of their shared views.  
During the interview process, the researcher was indifferent and avoided 
unnecessary dialogue that could derail the course of the interview. Respondents 
were also always informed that the research was being conducted for their sake, and 
that they would own a copy of the research write up when it is done. Unlawful or 
illegal conduct, embarrassing revelations, and other unsatisfactory practices that 
could slow down information flow from the informant were avoided during the entire 
data collection process. 
 
3.9: Conclusion 
The purpose of this study is to improve the resilience strategies of climate change in 
NMBM. In this light, the researcher seeks to develop an understanding of the factors 
that either constrain or promote resilience strategies in NMBM. In order to explore 
this reality the research was conducted from a single holistic case study point of view. 
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CHAPTER 4 
FINDINGS 
 
“The best way of building resilience is adaptation...” 
Pierre Louis Lemercier (Nelson Mandela Bay Transition Network, 2011) 
 
 
4.1: Introduction  
This section of the research shall provide details of the findings in the field.  
Information was gathered in NMBM in which opinions of respondents were sampled.  
In order to deplete the generation of any bias, the choice of the respondents cut 
across a societal spectrum. Informants represented NMBM (municipality), other 
governmental and non-governmental organizations, independent consultants, civil 
societies, and consulting firms working in the environment. The questions that 
constituted the questionnaire were open-ended and probing, to bring out the real 
position of the respondents with anonymity well taken care of.  Twenty-three 
respondents within NMBM provided information that makes up this research, with 
their educational portfolio ranging from bachelors‟ degree with years of practice in the 
field of environment, to a doctoral degree. The strength of the research further stems 
from the fact that the least of all the respondents possesses a two-year experience in 
current capacity. 
The proceeding part of this chapter contains an analysis of the semi-structured 
interviews held with environmental actors within NMBM. These findings are geared 
towards gaining an insight understanding of whether NMBM is managing towards its 
many functions by focusing on mitigation. In addition, the findings seek to find out the 
extent to which NMBM has implemented climate change resilience strategies and 
what is left to be improved upon. 
4.2: Questionnaire Responses 
Data was collected by means of semi-structured interviews with the use of a 
questionnaire (refer Appendix B). The questionnaire was structured into two main 
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sections. The first section was related to the biography of the respondent, and this 
section is not reported in order to adhere to the anonymity clause. The second 
section was divided into seven subsections ranging from B1-B7. Each of these 
subsections addressed a specific issue pertaining to climate change resilience efforts 
in the metropole. 
4.2.1: Awareness about Climate Change 
The findings began by exploring respondents‟ understanding about the concept of 
climate change. This was to give an implication of the level of awareness of the 
concept being investigated.  The level of awareness was measured using a system of 
ranking from the highest to the lowest, where 5 represents “Expert Awareness” and 1 
represents “Least Awareness” (Table 4.1). 
 
 
    Concept 
 
 
Respondents 
Maximum 
level of 
awareness 
Respondents level 
of awareness 
 
 
 
 
 
 
 
 
 
 
 
Climate Change 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
5 
5 
5 
3 
3 
5 
5 
4 
3 
2 
2 
3 
5 
5 
5 
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22 
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5 
5 
5 
5 
5 
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4 
4 
3 
2 
3 
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Figure 4.1: Level of Awareness about climate change 
 
From table 4.1, the calculated mean value for respondents‟ level of awareness was 
3.7 on a scale of 5. This showed a corresponding high level of awareness of the 
concept of climate change investigated in NMBM. This also revealed that the majority 
of the respondents understood the concept best.  Furthermore, 7 respondents 
exhibited “Expert Awareness”, while only 3 respondents stayed below average 
(Respondent 12, 13 and 21) and however had their own strong points as later 
revealed from the findings. 
This overall level of awareness from respondents was also an indication that climate 
change is still a risk in NMBM, as they attested that if much is not done especially 
concerning the adaptation and resilience strategies then there is no guarantee of 
future sustainability. 
4.2.2: Various Perceptions Regarding Climate Change Strategies within the Metropole 
Do you think the municipality should really be involved in climate change initiatives in 
the metropole? 
All respondents attested that it is the duty of the municipality to pilot all climate 
change initiatives, since it is the local government that upholds the execution of the 
national constitution, with environmental clauses attributing all nationals the right to a 
healthy environment. Furthermore, the local government executes the NEMA 
legislation that calls for the utilisation of environmental values in a sustainable 
manner. “It is the duty of the local government to handle environmental issues 
because they are the city planners and a budget is allocated to that effect”, one 
respondent yelled. 
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As a government body/NGO do you believe the municipality should play a role in the 
formation of climate change resilience strategies in NMBM? 
Respondents held that the municipality is the local government and should play a 
leading role in the formulation and the execution of government policies/strategies. 
The unanimous outcome was that the municipality possesses a conducive portfolio 
and should be the central player to this effect. Two respondents (Respondents 2 & 6) 
even highlighted that formulation and execution of climate change resilience 
strategies should engulf both public and private sectors; insisting on a consortium of 
civil societies. They further mentioned that policy making in the hands of the 
government alone, will require a lot of bureaucracy with all its negative outcomes. 
As a government body /NGO what resilience strategies have you put in place to 
combat the negative consequences of climate change? 
Respondents were divided into two categories. The first category was made up of 
respondents who were directly linked to the municipality (n= 6) while the rest 
constituted the other category. The respondents with a direct link to the municipality 
attested that the municipality now has a strategy to combat climate change in NMBM, 
although it is still at the „draft‟ level. They insisted that it is going to be released 
definitely after the 17th Conference of Party in Durban (CoP 17). 
As concerns development in the metropole, respondents confirmed that climate 
change is not a „core-issue‟ of the municipality as revealed by the Integrated 
Development Plan (IDP), given that the municipality has given priority to „service 
delivery‟. Other respondents out of the municipality insisted that „the best way of 
adaptation is resilience‟. 
In your opinion does the municipality have any responsibility to curb the emission of 
GHG in NMBM? 
On this issue all respondents agreed that it was the responsibility of the local 
government to curb the emission of GHGs, since they are the city planners and are 
financed by the national government to this effect. This is placed alongside the 
aspect of biodiversity conservation of the Transition Network Vision of NMBM, which 
is a civil society initiative that calls for extensive planting of indigenous trees and 
other plant species to help rehabilitate and maintain ecosystem services. 
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In your opinion does the negative consequence of climate change have any effect on 
food security in NMBM? 
The general response to this question was “certainly”. Respondents spoke directly of 
limited or no incentive given to farmers. Some respondents even accused the 
department of agriculture of promoting a cross-breed of maize sold to farmers which 
is not sustainable, in preparation for the next planting season. One respondent out of 
rebuff radically reiterated that this might lead to „more dependency instead of self 
sustainability‟ which is most needed. On the other hand, the government department 
asserted that the department of agriculture is taking gradual steps to build resilience 
to this effect. 
4.2.3: Institutional Capacity 
Does the municipality have any climate change strategy? 
Respondents were in accord with this question, insisting on the fact that it was still at 
the level of „draft‟ and will be effectively put in place after  the upcoming CoP 17 in 
Durban. In a bid to question supportive reasons, it was brought to the researcher‟s 
attention that before climate change became a burning issue it was a „non-core‟ issue 
of development by the municipality. This is because the nation was just resurrecting 
from the defunct Apartheid system, so more accents were placed on „service 
delivery‟. 
Does the municipality have any specialised unit for climate change? 
All six respondents from the municipality adhered to the fact that the municipality 
does have a specialised unit to this effect. But the staffing is insufficient considering 
the fact that climate change is a burning issue that is felt in almost every domain. 
Aligning to this, it was postulated in the seminar “Changing the Climate” held on the 
6th of September 2011 in Port Elizabeth Gulf Club, that the municipality should 
improve on the findings and research capacity on climate change issues by liaising 
with the Nelson Mandela Metropolitan University (NMMU) for a way forward. This 
point was retained. 
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Is there any budget allocated towards enforcing climate change resilience strategies 
in NMBM? 
The six respondents from the municipality expressed the fact that there is a budget, 
and four of them attested their indifference about the amount. However, all the 
respondents were of a strong opinion that the budget will certainly increase as the 
effects of climate change become increasingly felt, and with the coming of the CoP17 
in South Africa where the Mandela Bay Municipality is one of the presenters of the 
climate change dialogue. 
Is there any capacity building effort in respect to climate change in the metropole? 
Talking about capacity building all respondents (n=23) were aware of workshops that 
were being conducted by the municipality, Department of Environmental Affairs and 
Tourism (DEAT), and civil societies, towards environmental sustainability. All 
workshops were „self driven initiatives‟ but not all the relevant members from the 
municipality took part. One respondent highlighted that the attendance of some 
politicians were uncertain „might be‟ due to political disparity-a cynical response.  
The municipality “Go Green” campaign as presented by one respondent is a capacity 
building effort in which the municipality seeks to educate both the municipal workers 
and beyond, on the importance of living in a healthy environment. 
The municipality also carries out private-partnership programs, liaising with civil 
societies to build resilience on climate change within the metropole. A respondent 
confirmed that the Uitenhage Despatch Development Initiative (UDDI) Enviro-
Campaign which aims to educate all the wards in Uitenhage and Despatch, and part 
of Port Elizabeth to create their own „Green Mark‟, will certainly help to „catch the 
carbon‟. 
Interestingly enough, one respondent highlighted that we should not forget about 
what the Wildlife and Environmental Society in South Africa (WESSA) is doing in their 
many functions. Some of which include diverse workshops and seminars on 
“Changing the Climate” and the monthly didactic “Envirokids” program that aims to 
educate the children on various strategies and techniques to fight against the 
negative consequences of climate change. 
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The Transition Network Vision alongside a majority of respondents (n=21) confirms a 
great leap towards sustainable livelihood in the metropole as far as climate change is 
concerned. Thus, NMBM stands out as an exemplary municipality propagating 
climate change initiatives, the reason why it was asked to prepare a presentation in 
the upcoming CoP 17. 
How does the municipality support climate change initiatives from the private 
sectors? 
The municipality works hand-in-gloves with the private sector to execute climate 
change resilience policies, as attested by a respondent who mentioned that civil 
societies and engineering companies can validate this statement. However, one 
radical respondent harnessed that „in clear terms‟, there is no public-private 
partnership with the municipality because the municipality can never propose a 
project to a private firm since the council at all cost wants projects to be at a zero-
cost to the municipality. More so, the municipality lacks relevant staff to man this 
department. 
4.2.4: Climate Change Projects within NMBM 
In your opinion what climate change projects have you investigated or supervised in 
NMBM? 
Various respondents listed various projects depending on their portfolio and 
stronghold. These projects give a general spectrum of climate change resilience and 
adaptation efforts in the metropole. They are listed below:- 
 Solar Geyser Projects 
 Wind power 
 Water Reclamation plants 
 UDDI Enviro-Campaign 
 Traffic lights 
 Municipality lighting system 
 WESSA EnviroKids 
Why were these projects initiated or rejected? 
The rationale behind the initiation of these projects was to look for alternative means 
for the production of energy away from the traditional colloquial use of coal, and to 
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use the consumption of energy in a sustainable manner. These put in place will 
prevent the negative effects on the environment and the climate.  
Again various responses were given depending on the status quo of the respondent. 
A respondent critically mentioned that since South Africa is one of the highest 
emitters and victims of GHG in the world (Winkler, 2010; Raubenheimer, 2011), and 
with the ratification of the Kyoto Protocol of the UNFCCC, South Africa is engaged to 
play the reduction role. To this effect they have to embrace reduction projects both at 
the national and local government levels. From another respondent‟s point of view, 
the municipality needs to embrace projects that will lead to the reduction of GHG 
emission and energy minimisation. This owes to the fact that the municipality is an 
energy distributor, and has that zeal to maintain that middleman position, due to the 
benefit it is reaping. 
Were these projects in line with any sustainable development aspect within NMBM? 
The general answer obtained here was “Yes”. A civil society respondent indicated 
that „any project that has no sustainable goal has lost its focus from inception‟. In 
continuation, he mentioned that these projects address mostly the financial aspect of 
sustainable development from a cost-effective perspective. Similarly, another 
respondent highlighted that although these project do address the financial aspect of 
sustainable development, it is only in the short-term, thus postulating that the cost of 
maintenance of these projects are very expensive, and sustainability in the long run 
will be an illusion. As curiosity rose one respondent voiced that these climate change 
resilience and adaptation projects (Renewable energy, Municipal lighting system, the 
Wind turbine, Solar panel, etc) implemented by the municipality are „Foreign Projects‟ 
that are just tested on the South African soil. He concluded that the municipality 
should build capacities in local South Africans to ensure continuity, but since 
environmental issues are not „core issues‟ of the municipality, sustainability within this 
domain remains farfetched. This point was retained. 
Is there any link between IDP and climate change? 
Addressing this point respondent held that it is a difficult question to answer. This 
was due to the fact that most of the respondents were not very versed with the IDP 
document. However, the respondents from the municipality (n=6) highlighted that 
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there exist a link. One respondent highlighted that climate change issues are found in 
the IDP but addressed alongside Risk Management. The other respondent 
complimented that it is seen as a risk. The last respondent on a frank note revealed 
although seen as a risk, it is not still treated as one of the core issues of development 
within the municipality. 
4.2.5: Brakes and Obstacles 
In alignment with the obstacles and brakes involved in climate change issues, this 
section seeks to find out if there are any legislations put in place in South Africa and 
the municipality most especially, that have a negative effect on the functioning of the 
NEMA legislation, or which conflict or contradict the legislations  binding climate 
change. 
Is there any legislation that works contrary to or conflicts with the climate change 
policies within NMBM? 
Respondents revealed that the existence of the current legislation is an obstacle. As 
a result, they called for its revision in order to uphold the inclusion of climate change 
strategies as an aspect on its own, and ensure its smooth functioning. Other 
respondents outside the municipality very much appreciated NEMA as being of apt 
importance in the emplacement of climate change policies. But they were of the 
opinion that much still needs to be done since NEMA lags behind by the „time 
consuming Environmental Impact Assessment (EIA)‟. 
As curiosity rose, a respondent within the house (municipality) insinuated that all 
climate change policies and strategies are stuck under the control of NEMA. Thus, 
any other legislation that conflicts with NEMA in whatever department, NEMA takes 
precedence. The respondent gave an example of the Mining Act which sometimes 
contravenes the NEMA: AQA leading to incessant court hearings. But NEMA always 
takes precedence at the end. In a nutshell one respondent from the civil society 
highlighted that “the lack of appropriate enforcement air quality assessment officers 
in the metropole has reduced the AQA to a mere paper work”.  
Are all legislations geared towards climate change, enabling? 
Here respondents presented varied views depending on their perception.  
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Some of them (n=8) were of the strong opinion that the legislations were enabling 
enough. However, half of them (n=4) agreed that it would have been better, but for 
financial constraints coupled with the fact that climate change is not a „core-issue‟ of 
development within the municipality.  
Other respondents (n=12) sat on the fence, claiming that it would have been better if 
the legislations were revised and climate change resilience issues incorporated as a 
private unit. 
One respondent pointed accusing fingers to the slow nature of the EIA. Another 
respondent in his disgruntlement about ESKOM being the only authorised energy 
generator, postulated that “it is high time ESKOM embraces renewable energy 
initiatives at the detriment of traditional coal (which he called „Dirty Technology‟), that 
is responsible for about 70% of the GHGs in South Africa in general”. 
The last respondent identified the „politicians‟ as being a stumbling block to climate 
change projects. This is because some of them do not even know what the concept 
of climate change is all about. Consequently, decisions taken in one council session 
could be subsequently reversed in the next council session, leading to confusion and 
frustration. 
Internally, what factors prevent the municipality from developing competence and 
implementing climate change initiatives within the metropole and beyond? 
All the respondents from the municipality (n=6) accepted that climate change 
initiatives before now have never been an issue that could bring people to the table 
for discussion, to seek sustainable solutions. „Top priority issues‟ on the scale of 
preference of the Municipal Finance Management Act (MFMA) were “service 
delivery”. 
One civil society respondent again highlighted the „politicians‟ (councillors) as a very 
strong impediment, and internal brake of the municipality to achieve competence. A 
surprising remark by a respondent expressed the lack of competent personnel in the 
municipality to coordinate climate change issues. He also reiterated the fact that the 
municipality lacks funds to sponsor climate change projects. It is this hardship the 
municipality is going through that has made them to concentrate on what they scaled 
preferential as „core issue‟. 
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4.2.6: Future Prospects 
Is there any additional effort required by the municipality to become proactively 
involved in climate change initiatives in the metropole? 
The majority of the respondents (n=15) accepted that the government needs to 
define a particular budget to municipalities, to enable them work with private 
initiatives to build resilience and adaptation efforts. One respondent postulated that 
as times are changing it is worthwhile for the municipality to also be dynamic, and 
extend their „core issues‟ to many other domains to include environmental issues. In 
this light, he appreciated the gesture of the municipality of contracting the C&M 
Engineering Company that worked in synergy with the municipality to crave a climate 
change strategy for NMBM.  
How can the IDP be redefined to include climate change strategies? 
IDP is the cornerstone of development in the municipality, and it speaks mostly to 
areas of “service delivery” (water, electricity, housing, provision of health and 
environmental services). Worth noting is the fact that, under environmental services 
the IDP speaks more to cleaning the townships. However, a great number of 
respondents (n=21) remain indifferent as to whether climate change strategies will be 
included in the IDP in the near future. Still, some (n=2) insisted that this explains why 
the municipality is building the climate change policies separately to ensure effectivity 
and much concentration. One respondent banged that IDP needed to oversee 
climate change initiative, “it should not be a document that is reduced to service 
delivery”, the respondent yelled. 
What prospect(s) does the municipality have/has on public-private partnership as 
concerns climate change resilience initiatives? 
Climate change resilience initiatives are best buttressed in a PPP perspective. 
Respondents attested this fact but the MFMA remains a legislative stumbling block 
which hampers the implementation of the PPP. A respondent from a civil society 
cynically responded that „‟the municipality will project the PPP initiative as a climate 
change response but the municipality will never go to any Non-Governmental 
Organisation for partnership‟‟. 
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Additional comments 
When opened to additional comments one respondent said that “the best way of 
resilience is adaptation”, implying that if the policy makers are resilient enough they 
should be looking forward to the planting of more indigenous trees that will help to 
catch the excess carbon dioxide in the atmosphere, and operating a „metro-bus‟ at 
peak hours to reduce congestion and emission. Lastly they should call the ESKOM to 
order and give the lessons on the advantages of Renewable Energy at the detriment 
of the traditional coal system. 
Another respondent postulated that this section highlights the need of the national 
government to empower the municipalities to drive climate change initiatives beyond 
2012 (that is the engagement period set by the Kyoto Protocol). A respondent from 
the civil society insinuated that it is high time that the municipality increases their 
level of awareness of environmental issues especially with respect to capacity 
building, and the Municipality- University Partnership on Research and Development. 
He concluded by saying that „politicians‟ also need much attention to create an 
environmental friendly arena when it comes to climate change initiatives. 
4.2.7: Sentences to Provoke Reactions 
This was the last section of the questionnaire/interview. It comprised of probing and 
open-ended sentences, aimed at validating facts and complementing what 
respondents omitted in the course of the interview process. 
While reacting to the sentences, one respondent mentioned that the local 
government lacks sufficient capacity to efficiently address climate change issues. So 
it lags behind other wealthier nations to ratify the emission reduction conferences, 
and accept emission control as part of their policy statement. He also insisted that the 
municipality is losing potential that they do not have as a result of lack of cooperative 
governance. 
The table below summarizes the consensus between respondents‟ reactions to 
sentences that provoked reactions. 
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No 
 
 
Sentences that 
provoke reactions 
Consensus 
% of municipal 
respondents to 
a reactionary 
sentence 
% of civil society  
and other 
respondents to a 
reactionary 
sentence 
1 
In NMBM attention 
needs to be focused 
on projects that will 
ensure sustainability, 
mitigation and 
adaptation. 
 
 
100% 
 
 
100% 
2 In NMBM, education, 
training and public 
awareness of the 
impact of climate 
change lags behind 
required standards. 
 
 
50% 
 
 
100% 
3 The local 
government lacks 
sufficient capacity to 
effectively address 
the climate change 
issue. Therefore 
active PPP or 
municipality- 
University 
partnership is 
needed. 
 
 
60% 
 
 
90% 
4 Global climate 
change is a threat to 
development and 
 
 
66% 
 
 
50% 
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could undermine the 
global poverty 
alleviation effort in 
South Africa in 
general and NMBM 
in particular. 
Mean rating per 
statement 
 69% 85% 
 
Table 4.2: Presentation of the consensus between respondents‟ reactions to sentences that provoked 
reactions 
 
In brief, respondents agreed with the sentences that provoked reactions although the 
ones of the civil societies, engineering companies, and other development 
practitioners do have a higher marginal response (85%) when compared with the 
respondents of the municipality. 
4.2.8: Summary 
All figures and responses in table 4.2 are as a result of the interview transcription that 
was conducted in the field. It holds that respondents are not only aware but also have 
a positive perception of climate change and the municipality involvement in it. 
Looking at the institutional capacity as the fore runner of climate change resilience 
strategies, it was revealed that much has already been done. For example, the 
allocation of budgets to climate change resilience projects (brighter traffic lights with 
less energy consumption, capacity building efforts of both municipal and non-
municipal staff, workshops and seminars, etc). Civil societies, the municipality, 
engineering and consulting firms are combinely looting against the negative effects of 
climate change in the metropole by putting up resilience strategies such as the “Go 
Green Project” of the municipality, the UDDI “Enviro-Compaign” and the WESSA 
“Envirokid Project”, just to name a few.  
However, with respect to obstacles and brakes respondents complain of legislations 
not being flexible enough to automatically speak to climate change, being an 
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emergent issue in the international scene. Furthermore, the municipal strategy put in 
place to address this effect so far is still at the level of „draft‟, and the municipality 
does not possess sufficient staffing to separately man a department of climate 
change since it is now a big issue in South Africa. 
Regarding the further prospects, it was identified that NMBM should liaise with the 
university, the business and private sectors in order to ensure sustainability. In a 
nutshell, looking at the sentences that provoke reactions, it was confirmed by 
respondents that more attention needs to be given to climate change initiatives. 
 
4.3: Review of NMBM Internal Documents  
The latest version of IDP (2010/2011), and the climate change strategy of NMBM 
(still on draft) were examined and analysed to validate findings of this research, and 
to ascertain formal policy statements on global warming and climate change (issues 
addressed by this research).  
4.3.1: Integrated Development Plan 
NMBM IDP is a document that describes strategic plans of NMBM. It forms the policy 
framework on which rests the annual budget. This framework is normally stringent 
with little or no possibility of dynamism. It rests on the pillars of:- 
 Local Government Turn-Around Strategies 
 Economic Development 
 Service Delivery 
 Expanded public work program 
 Human resource programmes 
 Financial sustainability 
 FIFA world cup 2010 
 Tourism Development 
 Transport 
Worth mentioning is the fact that IDP acknowledges climate change as a risk when 
talking of disaster management, but individually as a private domain climate change 
does not form a part of IDP. 
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4.3.2: NMBM Climate Change Strategy (Draft) 
This climate change strategy (draft) was realised through a participatory process with 
the support of Department of Economic Development &Environmental Affairs 
(DEDEA), the municipality and the C&M consulting engineers. Its particular goals 
were set as follows: 
 Set air quality goals 
 Set up air quality management system 
 Carry out risk assessment 
 Assess and select control measures 
 Implement intervention and monitor effectiveness 
 Revise air quality goals 
 Integrate AQMP into the IDP 
 Compliance monitoring enforcement and control 
 Review the Air Quality Management Plan (AQMP) 
It is therefore previewed that achieving these said objectives in NMBM, pollutant 
activities will be checked and this will enhance the realisation of a positive effect in 
emission reduction. However, these strategies are still at the level of the draft. 
A review of these NMBM internal documents reveals the zealousness of the 
municipality to face its responsibility to enforce development in a sustainable manner. 
The climate change strategy (draft) reveals a bold step which the municipality has 
taken to reduce GHGs emission within NMBM. It supports the fact that although IDP 
which is considered as the main strategic framework for development does not 
include climate change resilience initiatives, the municipality still places accents on it 
since it constitutes one of the recent world hazards. 
 
4.4: Conclusion 
Looking at the interview analysis, it will not be wrong to say that: 
 Drawing from the level of „awareness‟ of climate change in the metropole 
by the respondents, most of them exercised a high level of awareness of 
the issue being addressed (climate change). Furthermore, the respondents 
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have a positive perception of climate change and the municipality‟s 
involvement in building resilience efforts. 
 Findings also highlight that the majority of GHG reduction projects are 
driven by the energy and electricity and waste management sub 
directorate, with much focus on renewable energy. Based on the level of 
difficulties, the national government needs to provide support to the 
municipalities through the promulgation of enabling legislation. In addition, 
it is absolutely important for politicians to be sensitized on the need to build 
a sustainable environment. 
 From the internal documents of NMBM it was revealed that NMBM holds 
„sustainability‟ as their key word as mirrored by the goals of IDP. Although 
IDP speaks little about climate change, the latter is finally developed in its 
disaster management plan. This explains why the strategies of climate 
change are embedded in NMBM‟s Environmental plan. 
It is worth highlighting that these findings form the basis of the discussion which will 
be presented clearly in the next chapter. 
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CHAPTER 5 
DISCUSSION OF FINDINGS 
 
“Carbon space is infinite; a total of 70% of it has already been used up-largely by developed countries...” 
Marthinus Van Schalkwyk 
Minister of Environmental Affairs and Tourism 
 
 
 
5.1: Introduction  
The findings presented in chapter 4 showcase a reality of what NMBM is going 
through as concerns climate change. This has forced the municipality to develop 
resilient strategies as revealed by respondents in the previous chapter. Through a 
deductive process, these findings will be discussed to ensure that they support the 
theoretical groundings in this particular case study. Lastly these findings will be 
presented in such a way that they will be answering the research questions in this 
study. 
 
5.2: Climate Change Indicators  
5.2.1: What Indicators Identify Climate Change within NMBM? 
During the course of the research, indicators identifying climate change were 
identified by a good number of respondents (n=22), who called on the local 
government to take quick action to mitigate the negative effects of climate change 
within NMBM. Winkler (2010) and Raubenheimer (2011) postulated that the national 
government must carry out proactive mitigation campaigns adopting a long term 
scenario that speaks to all arms of the government, while setting the local 
government to be proactively involved in the process. 
Findings revealed by respondents harnessed on the fact that the negative effects of 
climate change should be dealt with immediately. A good number of respondents 
(n=15) forwarded certain indicators of climatic changes in NMBM as listed below: 
 Poor harvest 
 Food insecurity 
 Changing weather patterns 
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 Disappearance of plant species 
 Coastal flooding 
 Changing construction patterns 
 Increase prices of goods 
 Changing dressing habits 
 Energy shortage 
These climate change indicators align with the interventions of Bates et al. (2008), 
decreeing the occurrence of an enormous loss of the ecosystem if the impacts of 
climate change become rampant without an equivalent resilient intervention. Pittock 
(2005) complements this point by mentioning that there is a need to identify climate 
change indicators since they are the starting point of adaptation moves. 
 
5.3: Climate Change Strategy  
5.3.1: Climate Change Strategy for Development in NMBM 
Talking about the climate change strategies of development in NMBM, respondents 
(n=6) declared that there were „No‟ legal laid down strategies as per the time this 
research was conducted. The strategies used were still at the level of „draft‟ although 
a strict implementation was put in place. These strategies were in line with the long 
term scenario that was adopted in 2005 in the national climate change conference, 
where government businessmen and civil societies participated (Raubenheimer, 
2011; Winkler, 2010). 
A keen presentation of the climate change strategy for development of NMBM begins 
with an Environmental Plan which is broken down into NMBM: AQMP, and the 
Bioregional plan. The Bioregional Plan is subdivided into Geographical Information 
System (GIS) systematic conservation areas and Biodiversity area. The latter 
involves critical ecological processes, land cover, protected areas and species 
(NMBM Biodiversity and Climate Change Draft Strategic Plan, 2011). In a nutshell, 
from findings the researcher was keen to find out if the NMBM biodiversity and 
climate change strategic plans speak to all domains of growth within the municipality. 
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5.3.2: Analyse if it speaks to all the Current and Proposed Growth of NMBM 
Raubenheimer‟s (2011) curiosity prompted him to ask if South Africa should consider 
mitigation of GHGs in its development planning, given that IDP remains the main 
development planning tool in NMBM. However, respondents attested that climate 
change issues are represented skeletally in the Risk and Disaster Management 
Domain with no clear resilience strategies. Some even said that the efforts to reduce 
carbon emission in NMBM are not satisfactory; this explains the reason why 
renewable energy is taking this long to take effect. But if the municipality fully 
embarks on renewable energy, it will roll out ESKOM and the municipality will lose 
the advantages they are benefiting from ESKOM. 
 
5.4: Adaptation Strategies  
5.4.1: What Adaptation and Resilient Strategies have been put in place in NMBM to 
Prevent and Mitigate Climate Change? 
The municipality, civil societies, engineering companies, and private consultants 
outlined a host of strategies that can be employed to adapt to climate change in 
NMBM. But, it is worth noting that a good number of them have gone operational 
while some are still pending approval, and some are still at the level of „draft‟. These 
strategies are listed below. 
 High CO2 tax 
 Renewable (Solar Panel and Wind Farms) 
 Sustainable Communities Planning  
 Bus Rapid Transport System 
 Nelson Mandela Bay Climate Change Task Team (NMBCCTT) 
 Industrial efficiency 
 Greening Business Task Team 
 Fire Control 
 Waste Management 
 Arbour Day 
 Nuclear 
 Metro-Concentration 
 Traffic lighting system 
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 Capacity Building  
 NMBM-AQMP 
According to literature, these strategies are moves to reduce the atmospheric carbon 
sink (Common & Stagl, 2005). But, if by 2012 the sink is not drastically removed then 
much still needs to be done to adapt to climate change (Winkler, 2010). 
To this effect, respondents and attendants of the “Changing the Climate” seminar 
held in Port Elizabeth Gulf Club urged NMBM to put in more efforts to ensure 
resilience and adaptation of climate change. Although findings revealed that most of 
the adaptation moves have been put in place already within the metropole, some still 
need to be officially given a go ahead. 
5.4.2: High CO2 Tax 
The vision of NMBM: AQMP calls for “Clean Air for All”, harnessing on the fact that 
NMBM will be carrying out compliance monitoring of all pollutants. Most importantly 
the municipality will be integrating AQMP in to IDP which is the cornerstone of 
development (NMBM Biodiversity and Climate Change Draft Strategic Plan, 2011). 
Lastly, NMBM declared through AQMP their intension of setting up an air quality 
management surveyor system. With this in place, pollutants will be given two options: 
either paying high for pollution or relinquishing pollution. Complementing this point 
one respondent declared neutral as she argued that ESKOM is the greatest pollutant 
and belongs to the government department, thus it is not evident for the government 
to be held responsible for pollution. This point was retained 
5.4.3: Renewable Energy (Wind Farms and Solar Panel) 
NMBM looked at renewable energy as an adaptation model for sustainable 
development. Trials of renewable energy in NMBM are found mostly around the 
townships and in the form of solar panels, while the wind turbine found at Coega is 
still pending approval. Respondents in this field appreciated the renewable energy 
more and complemented that it will not only lead to the creation of jobs but will 
greatly reduce the emission produced by ESKOM. One respondent highlighted that 
ESKOM alone is responsible for about 70% of emission in South Africa.  
5.4.4: Bus-Rapid Transport System 
Raubenheimer (2011) attested that one of the best adaptation models was the 
improved vehicle system. This system goes with fast cars and electric vehicles, all 
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aimed at reducing the emission rate of CO2. Respondents highlighted that the system 
is linked to the Bus-Rapid Transport System at peak hours of NMBM. This system is 
fashioned to reduce the amount of cars at peak hours in the metropole thereby 
reducing the CO2 emission rate. However, municipal respondents (n=2) declared that 
it is still pending approval as a climate change response strategy. 
5.4.5: Education 
Education remains one of the strongest adaptation models of climate change 
(Raubenheimer, 2011). NMBM, in a bit to carry out education programs is engaged in 
participatory stakeholder workshops and seminars. In line with the French and the 
business chamber, these workshops are coordinated by NMBM, and civil societies. 
One respondent cynically highlighted that it would be better if the local government 
that possesses the means could involve the private sector and the university to build 
capacities through research in the domain of climate change. This was supported by 
another respondent who postulated that these workshops‟ discussions do not filter 
down to the common municipal worker. 
5.4.6: Arbour Day   
This is a Nelson Mandela Metropolitan Bay Municipality climate change respond 
strategy in which a day is set aside for planting of trees, and carrying out of other 
environmental competitions in schools. This explains the rationale behind the 
municipality “Go Green” initiative, and the fact that civil societies like WESSA and 
UDDI are also engaged in serious indigenous trees‟ planting in NMBM. One 
respondent explained that the trees will control atmospheric carbon sink and will go a 
long way to clean the atmosphere. Stern (2006) complimented this move by using the 
Kyoto Protocol as a mechanism of achieving the GHG emission and to promote 
greater sustainable development. He declared that the protocol insisted on 
afforestation as a perfect activity to be practiced in nations to reduce the carbon sink. 
 
5.5: Quality and Efficiency  
Under quality and efficiency, factors that hinder the municipality from being proactive 
as concerns adaptation and resilience of climate change will be highlighted. It should 
be noted that some of these factors stem from the stringent nature of national 
policies. 
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5.5.1: The Nature of the South African Constitution 
The South African constitution strict-senso has given no room for dynamism and 
flexibility. Taken into consideration that climate change is a recent denomination that 
acts like a threat to mankind, it needs time for it to be incorporated as a private 
domain for much attention to be placed on it. 
5.5.2: Lack of Funding  
The municipality operates under acute financial constraints with respect to climate 
change projects because of the little financial preference given to climate change 
since it does not even constitute part of IDP. This has greatly blocked investors 
willing to invest in climate change projects in NMBM. Lindow (2005) defines the 
nature of the municipality as service delivery, poverty alleviation and social 
upliftment. Away from these functions it becomes difficult for the municipality to be 
dynamic.  
It stands in this form because the municipality wants projects which are out of their 
„core issues‟ to run at „zero-cost‟ to the municipality. In addition, the decision makers 
are the councillors which in most cases remain adamant to developmental ideas out 
of the „core issues‟.  
5.5.3: Lack of Awareness 
Findings revealed that some municipal workers are not even aware of the 
consequences of climate change. This has greatly hindered the easy adaptation of 
climate change in the metropole. Interestingly enough, in the course of data 
collection, when the researcher asked what constituted the brakes in the 
improvement of climate change strategies in the metropole, one respondent yelled 
“awareness!” The respondent explained his response by mentioning that if some 
policy makers are not aware of the consequences of climate change certainly they 
will not be in favour of any climate change project. 
5.5.4: Capacity Building 
Most of the municipal respondents (n=5) reacted on sentences that provoked 
reactions by attesting that NMBM needs education and training to build capacities on 
the necessities to embrace climate change resilient projects to ensure sustainability. 
This was backed by the fact that NMBM has not got any specific unit to attend to 
climate change projects. Insufficient personnel in the sub directorate in charge of 
environmental issues also constitute a hindrance to easy adaptation. 
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Surprisingly enough, capacity building in the form of workshops and seminars 
effected by the municipality has experienced very low attendance in the past years. 
One respondent postulated after keen examination that the absentees constitute of 
people from strategic groups who are responsible for decision making. 
5.5.5: The Complex Nature of EIA 
A respondent forwarded that EIA has good positive goals but the process of 
achieving them is boringly long and cumbersome. This aligns with Stile‟s (2006) 
declaration that the process of EIA further complicates investment projects. This may 
lead to climate change resilience projects being carried out at the middle of the 
hazard. Thus, inhibiting, hindering and impeding resilience projects.  
5.5.6: Insufficient Political Focus on Climate Change 
A good number of respondents attested that initially „politicians‟ exhibit little or no 
command of climate change in their political discuss. This is because politicians lack 
awareness or climate change is not looked upon as a core issue of development. In 
addition, politicians tend to be weary in engaging into projects whose benefits are 
reaped in the long term. As a result, it is argued that councillors (politicians) will 
prefer to conveniently engage in low risk projects that are core to the municipality and 
at zero-cost, rather than engage in long term projects that they may not even see 
how beneficial it is to the communities. This point is further supported by financial 
mail (of 2007) in a bit to detect a short term period of a municipal project registration 
which runs from approximately 1-4 years. 
However, Gaffar et al. (1998) and Winkler (2010) postulate that climate change crisis 
in the south has serious immediate implications to the livelihood system of the 
people, taking into cognisance that most of the people depend on the climate for 
sustainability, and most political opinions are not usually transformed into reality. 
5.5.7: High Cost of Transaction 
In the presentation of inhibitors of the climate change strategy development in 
NMBM, some respondents (n=6) mentioned that climate change projects are projects 
of very high costs (both transaction and maintenance costs). They laid accent on 
these difficulties because of the absence of capacities (human resource) by the 
municipality, and the little knowledge of climate change concepts exhibited by the 
municipality. 
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However, an understanding of the issues of core importance to the municipality, the 
financial setbacks, and the low level of awareness of the climate change initiatives, 
makes climate change projects illusionary. One respondent out of anger at this point 
yelled, “it was better this point was not raised”. 
5.5.8: Non-Core Business 
The identification, implementation, and management of climate change initiatives are 
considered non-core to the municipality. Respondents highlighted that these 
initiatives are discussed skeletally under the sub directorate of risk and disaster 
management. But since IDP does not present climate change initiatives, they remain 
non-core and not strategic to the municipality (IDP, 2007). 
 
5.6: Socio-Ecological Resilience  
5.6.1: What Socio-Ecological Resilience Strategies have been put in place to adapt to 
the Threat of Climate Change in NMBM? 
Findings in the field in NMBM and existing literature have proven beyond reasonable 
doubts that there are moves put in place in NMBM to fight against the negative 
threats of climate change. These resilience strategies as postulated by a number of 
respondents declare that „the best way of adaptation is resilience‟. These strategies 
are listed below: 
 Renewable (solar panels, wind turbine) 
 Go-Green and afforestation Program 
 Capacity building 
 NMBM-AQMP 
 High tax to emitters 
 Metro-concentration 
 Bus-Rapid Transport System 
5.6.2: Brief Discussions on the Effectiveness of NMBM Socio-Ecological Resilient 
Strategies of Climate Change 
5.6.2.1: Renewable 
Respondents revealed that the municipality contracted other companies and 
organisations to this effect. This has seen the imposition of solar geysers over 
houses in almost all the townships in NMBM. Notwithstanding the wind Turbine at 
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Coega also acts as a source of supplementary energy (on trail bases) in the 
metropole. On the other hand, some respondents doubt how sustainable these 
renewable projects will be since the maintenance cost is relatively very high, and the 
municipality lacks capacities to this effect. 
5.6.2.2: Bus-rapid transport system 
Findings revealed that the Bus-Rapid Transport System at peak hours will greatly 
reduce the carbon emission and will go a long way to play positively on climate 
change. Respondents (n=4) highlighted that following this strategy, at peak hours all 
vehicle users will have to use the metro bus to avoid much carbon emission into the 
atmosphere. Despite this, one cynical respondent yelled that „it will only lead to more 
peak hours‟. 
5.6.2.3: Go-green and afforestation program 
The “Go-Green” program is an NMBM program to encourage sustainability. 
Respondents (n=6) depicted that it is a strategic program that is blended with 
afforestation with the goal of reducing carbon sink in the atmosphere. This program is 
in line with the researches of Gaffar et al. (1998), Raubenheimer (2011) and Winkler 
(2010) who all looked at afforestation in the long term as a tool set aside to clean the 
atmosphere. 
5.6.2.4: Capacity building 
In the course of the research and for the sake of fact validation, the researcher 
attended a handful of seminars and workshops organised by the municipality and 
other civil societies with the goal of building individual capacities in the face of climate 
change. This aligns with MacCracken‟s (2008) views that African countries possess 
less human resource to withstand climate change. Thus, insisting on the need for 
capacity building in these countries. 
But unfortunately enough, most politicians ignore capacity building workshops and 
seminars meanwhile they are the ones at the fore front of decision making in the 
municipality. This explains why service delivery is given a lot of preference in 
development. 
5.6.2.5: NMBM-AQMP 
The air quality sub directorate of NMBM has been buffered to move alongside the 
adaptation models of climate change. The final report of January 2011 set up an air 
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quality management system to ensure intervention, implementation and monitoring of 
the consumption of ambient air. Most importantly the internal municipal document 
insisted on the fact that AQMP has been integrated in to IDP. 
5.6.2.6: High CO2 taxes to emitters 
Respondents and seminar presentations revealed that NMBM as a climate change 
response strategy shall levy high taxes on heavy polluters. These taxes aim at 
forcing them to reduce their emission. This explains the reason behind the 
enforcement of NMBM-AQMP with a compliant monitoring enforcement and control 
unit. 
5.6.2.7: Metro-concentration 
This is an induced model based on hypothesis. A respondent highlighted that if a 
metropole is concentrated then the activities too will be concentrated, and will 
consequently limit the circulation of many cars that will greatly help to reduce carbon 
emission. This is in line with Giddens (2009), Stern (2006), and Dessler and Parson 
(2006) who predicted that climate change responses will be best supported in a small 
city where circulation is not much. 
 
5.7: Conclusion 
The discussion in this chapter sought to relate the findings in chapter 4 by making 
perfect use of a deductive approach. It was noticed that based on the findings some 
factors relating to the climate change strategies mentioned in earlier chapters were 
accepted while some were not in this case study. 
It is worth mentioning that out of the entire resilient strategies of climate change, just 
hands full (listed below) are applicable somehow in NMBM. Some are still at the level 
of the draft, pending approval, while some are not contextually of need in NMBM. 
 Renewable (solar panels, wind turbine) 
 Capacity building 
 Brighter traffic lights 
 Education   
 Afforestation 
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Under quality and control it was validated by respondents that the following factors 
have hindered the easy adaptation and resilience of NMBM from being proactive in 
the implementation of climate change strategies: 
 Nature of the South African constitution 
 Lack of funding 
 Lack of awareness 
 Capacity building 
 Complex nature of the EIA 
 Insufficient political focus on climate change 
 High cost of transaction and maintenance 
 Non-core business 
However a good number of respondents (n=6) hold that the resilience and adaptation 
models of climate change (listed below) in the NMBM, will go a long way to ensure 
sustainability. Some of these policies are still at the level of draft. 
 Renewable( Solar panel, Wind Turbine) 
 Bus-rapid transport system [draft] 
 “Go Green” and afforestation program 
 Capacity building 
 NMBM-AQMP 
 High CO2 tax to emitters 
 Metro-concentration 
In alignment with the findings and discussion, chapter 6 seeks to propose 
recommendations to NMBM in order to encourage greater involvement and 
participation in climate change resilience initiatives.  
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CHAPTER 6  
CONCLUSION AND RECOMMENDATIONS 
 
“We have a very small number of years left to fail or to succeed in providing  
a sustainable future to our species” Jacques Cousteau. 
 
 
6.1: Introduction 
This concluding chapter presents a summary of the NMBM case study, followed by a 
set of recommendations based on the study findings. It further proposes 
recommendations for subsequent research on related topics, in order to compliment 
this case study. 
6.2: Summary of the NMBM Case Study 
The findings that constitute this research were obtained within NMBM, precisely from 
Uitenhage, blue Horizon Bay, Seaview, and Port Elizabeth. But interestingly enough, 
these findings reflect the 38 sub directorates and the 9 directorates that fall within the 
area of NMBM‟s municipal control.  
The research sought to find out if NMBM is managing in its many function by focusing 
on mitigation towards improving the socio-ecological resilience strategies of climate 
change. Based on the study findings revealed, discussions were deduced and 
validated. As a matter of fact, during the discussions, some findings presented in the 
literature review were rejected due to their non-contextuality. However, others were 
accepted as strong points to beef up reasons why climate change resilience 
strategies need to be improved upon in NMBM. 
After analysing the data it was possible to ascertain the factors inhibiting NMBM from 
being proactively involved in climate change resilience initiatives. These same factors 
have greatly prohibited NMBM from proactively developing a climate change strategy 
over the past years. According to respondents some of these factors warrant the 
intervention of the national government. On the other hand, it was argued that some 
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of the factors are within the reach of the local government who should have 
constructed a climate change resilience strategy before now. 
6.3: Recommendations based on the Findings 
Cognisance of the fact that climate change is not a core issue to NMBM, deliverability 
to this end will hardly be achieved. However, this study insinuates a high possibility of 
climate change projects within NMBM because of the proven significant level of 
awareness of climate change initiatives in NMBM. 
Although it was not the goal of the study to verify the level of awareness, it portrayed 
that the level is not relatively low. But the participation of the actors involved in 
development still needs a push (empirical values are needed to support this view) 
because these actors in charge of development are decision makers. Thus, it 
warrants that they step-up their awareness level via capacity building and 
development. Failure to do this will reduce the implementation of climate change 
projects to an illusion. 
During the study it was discovered that the municipality is limited because certain 
recommendations for development in NMBM need to come from the national 
government in order to facilitate initiatives gearing towards climate change. Without 
which it will not be easy for the local government to personally handle it. These 
actions required from the national government include the following: 
 Drafting of enabling legislation 
 Provision of financial assistance 
 Provision of a stable framework for incentives 
 Provision of a formal policy for climate change 
Assuming that the national government adheres to the above mentioned actions, the 
local government can proceed to take action in this domain to boost adaptation and 
resilience initiatives. However, the following recommendations are suggested in order 
to proceed: 
NMBM should take a proactive stance by creating a Sustainable Development 
Framework that will speak not only to a short term mitigation model but would be 
capable of ensuring a scenario in the long term. A Sustainable Development 
Framework will provide NMBM with a perfect platform for development to 
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acknowledge the threat posed by the negative effects of climate change, and will 
surely enhance opportunities to execute climate change projects in NMBM. But it 
remains a regrettable truth that IDP does not consider the climate change initiative 
like a core issue of development relative to service delivery.  
It is worth mentioning that the climate change strategy of NMBM (draft) outlines 
burning environmental issues to address the following: 
 Conservation 
 Biodiversity 
 NMBM-AQMP 
But it should also lay emphasis on the following: 
 Level of awareness of climate change 
 NMBM-NMMU partnership on research 
 Involvement with local business industries 
 Capacity building 
 Identification of potential carbon assets of NMBM 
 PPP initiatives of climate change resilience, mitigation, and adaptation 
 
6.4: Further Recommendations for Subsequent Research 
This research was destined principally to improve on the socio-ecological resilience 
strategies of climate change in NMBM. Therefore these findings pertain only to 
NMBM, and must not necessarily reflect any other municipality, unless induced or 
superimposed. This is due to the fact that the research is a single holistic case study. 
On this note, it is recommended that further research be conducted in the following 
similar areas for NMBM, in order to enhance development in this domain: 
 The perception of climate change in the executive structure of NMBM. This 
will provide a complete picture of current reality, to enhance development. 
 A case study for the implementation of climate change project(s). A research 
of this calibre will bring out factors that will enhance climate change initiatives 
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in NMBM.  More so, it will highlight the constraining factors, and obviously 
crave a way forward for resilience. 
 
6.5: Post Script 
The post script of this project presents a forum for me to give back to NMBM what 
they have given to me. I consider that as the findings of this research are exposed to 
NMBM, it is NMBM that has been a bigger giver. The municipality offered an insight 
of their climate change strategy to the researcher, and even exposed private 
confidential documents in which some are still at the level of drafts for review. 
It is therefore hoped that this study will stimulate the policy makers of NMBM to be 
objective in decision making. Notwithstanding it will act like a catalyst to ensure 
sustainable development within the domain of climate change, which stands out 
today as a global threat. 
 
“If you don’t have sustainable development around these parks then people will not 
have interest in them and the parks will not survive...” 
Nelson Mandela, former President, Republic of South Africa. 
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APPENDIX B: QUESTIONNAIRE 
 
 
Section A 
A1. Details of Respondent 
1. Name of Respondent. 
2. Name of Organization. 
3. Position in Organization. 
4. Numbers of years‟ experience in current capacity. 
5. Total numbers of years of business experience. 
6. Academic/Professional qualification. 
 
Section B 
B1. Awareness about the climate change concept 
1. What do you understand about the concept of climate change? 
2. Do you believe climate change is a serious issue in South Africa? 
3. Do you think climate change is a serious issue in NMBM? 
4. What do you understand about the concept of „Global Warming‟? 
5. In your opinion does climate change and global warming have any relation? 
B2. Perceptions 
1. Do you think you should be actively involved in climate change initiatives? If so 
why? /why not? 
2. As a government body/NGO do you believe in playing a lead role in climate 
change initiatives? 
3. As a government body/NGO what resilience strategies have you put in place 
to combat the negative consequences of climate change? 
4. In your opinion does the municipality have any responsibility to curb the 
emission of green house gases in NMBM? 
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5. In your opinion are there any governmental/private departments that are 
involved in climate change resilience efforts? 
6. In your opinion do the negative consequences of climate change have any 
effect on food security in NMBM? 
B3. Institutional Capacity. 
1. Does NMBM have a climate change policy/strategy? If so, please elaborate on 
this policy. If not, why not? 
2. Does NMBM have a specialised unit for climate change resilience issues? If 
so, please elaborate? If not, why not? 
3. Are the members within your organisation concerned with facilitating and 
promoting climate change initiatives? If yes, please elaborate? If no, why not? 
4. Is there any budget allocated towards enforcing resilience strategies of climate 
change in NMBM? If so elaborate. If not, why not? 
5. Does any difference exist between this budget and the previous ones? 
6. What is the probability of a budget being allocated in the near future? 
7. Is there any capacity building effort in respect to climate change in NMBM? 
8. In your opinion how does the municipality support climate change initiatives 
from the private sectors? 
9. What role does the municipality play in facilitating climate change initiatives 
within the private sector in NMBM? 
B4. Climate change projects within NMBM. 
1. In your opinion what climate change projects have been attempted or 
investigated or supervised by your organisation in NMBM? 
2. Why was this/these project(s) initiated or rejected? Please elaborate. 
3. How were this/these project(s) assessed? 
4. What department in your organisation was in charge of the project(s)? 
5. Is there any link between IDP and climate change? 
B5  Obstacles and Brakes 
1. Is there any legislation that works contrary to the putting in place of climate 
change policies within NMBM? If so, please elaborate. 
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2. What factor(s) do you think inhibit(s) the municipality from being proactively 
concerned with climate change resilience initiatives? 
3. Are all the legislations gearing towards climate change resilience, enabling? If 
so why? If not, why not? 
4. Internally what factors prevent the municipality from developing competence 
and implementing climate change initiatives within the municipality and 
beyond? 
B6. Further prospects 
1. What additional support is required from the national government and the 
municipality to be proactively involved in climate change resilience initiatives 
within NMBM? 
2. How can IDP be redefined to include the climate change resilience strategies 
(if they aren‟t)? 
3. What is the prospect of the municipality on public-private partnership as 
concerns climate change initiatives? 
4. Any other additional comment(s) that you will like to mention? 
B7. Sentences to provoke reactions 
1. In South Africa attention now needs to be focused on projects that will assist 
not on mitigation or adaptation to climate change to address specific areas of 
vulnerability. Rather much emphasis should be laid on resilience. 
2. In NMBM, education, training and public awareness of the impacts of climate 
change lag behind the required standard. Is there any way forward? 
3. The National Government lacks sufficient capacities to address effectively the 
climate change issues. Therefore, active private-public partnership (PPP) 
involvement is required. 
4. Global climate change is a threat to sustainable development in developing 
countries, and could undermine the global poverty alleviation efforts in South 
Africa in general and NMBM in particular. 
 
“Thanks for your cooperation” 
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